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oUjlfloJl 


(Sets) (u) 


.ha. Uj^u ^ ^ s'^ar J .U _| 

.j* 1> ^ j\S |j| Lc ^ j4 

■v,i 

j^a\jc. u! 1 (A, B, C, ...) SjijSit c-i)a.Vlj Sjlc. j*J& 

e(a, b, C, ...) ojaiu-all cj^xVlj SjIc. j*j4l 

A=/p, q, r) 

o* Jj^ajc. JS J ika^b .(r)j fpj (AJ ^^aljc. J ^1 

( jp ojj*.sv\ + (jj$J jpudUaJ) (,) 4-L-oli _)iVl (j& <L^ii"i 

l(A) JU Ajjji* Jjj f q) L&* J^ojC. jlS lilj .(} 

:^flS lilij jjc jjfci Ujla 

q e A 
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oLyLloJI 


uUjLiioll ( 


^ Vj-?- 11 '-*> i u' <**> : **J> -2 




c={fp*Zn?\fJz} 


Liajl IfriATiS (jSaj 


c={x / fbf -la./ 

Ja .1 <^A fxj tlua. t(x) Jc gjjiiJ (C) J 

Ijs^ J^j .^JJjjjS/I ^\ji 

D={x I x 2 -4 = 0} 

Ja. (x) elua. t(x) jA (D) A-_c._ > a>JI j**a LoC J <^l 
i^joali (D) A£.j^a- 4 i\ J .foe = — 2 ) j (x = + 2 ) ,^Aj »(.x 2 —4 = 0 ) 

4-2) j(2) 0o^\ Jc. 


4A) ^ (g) J ^ 


AJjiaJl » JA oc- ^ ‘faO <-&* (A) *£.>*>*11 ^il, V J^V'.W \J 


•/A) <c.j-^a11 V M ^ 


: *£>*■> *11 *j\j£ 1 ^j\jL^]b ^IUaj 


liilSj Jlloj *£>*>*11 >-oljc. J£ lJjSj l^uij :4 ajIa1I 4Aj^3 .1 


A={1, 2, 3, 4) 


(3)j (2) J (J) -al-ac-Vl «^ic. -Lai t^jpa^ (A) <jl <^I 

: ji.i Jllij 44 ) J 


5=1^04 ifjjijjj ( LljJ } 


^ Jaia JjJ pIa^J ^ylc. (} 




I 


oLybioH 


CiUjUoil 

JC. jS-j V : (In finite set) j^ 1 **>«-*N -<-j 

. Uj.^1^ 


Cj\PjAa-4 (1.3) 

;^j ‘(Natural numbers) 

N=( 1,2,3, 4 } 

• >v a j ‘(Whole numbers) SjKJI 

W= { 0, h 2, 3, 4, ) 

:«^*j ‘(Integers) alacSM- *■ 

/= I - 2 ,- 1 , 0 , 1 , 2 , } 

\ c -^ ^ ‘-ij*- ala&bU LS>' 



(Types of Sets) £|>il (1.2) 



^ AcjAa-JI qjSj :( Finite set) Aj+IuM “1 
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uLuLuoll 


(Equal sets) AjjLuIaII (1.5) 


Ji ^ ^ uW^* (B) J (A) JC^y^W Cu\£ ljl 

- (A) ^ (B) jSj (B) ■>>*>. (a; ^ j^c. js 

<> ‘(a; ^>*>-*11 J ^1 -j]^% ^kii\ 0 -^ , 

ujSi <]UJI a jA <jti *(A) <> Ac.^0^ (B) ,(B) 

*<J l/ ‘ (jtcjAa-xll 


: dulS Ijl : JUU 


A= f 2, 4,6,8} 

B = {4,2,8, 4, 6, 2} 


A £ B • B ^ A 


OUjLuoII . 


(Subsets) Su>Jl (j.4) 


JS ,^-Ac ^jjaj (B) Ac-j-aa-oM Cij\Sj iqP&ja^ fBjj (A) Cu\£ lj) 

(jjSj (A ) ^j\a <(A ) _^ w> ljc- 

s^itns 


:dx,\s \3\ :JLi* 


A = / 1,2, 3, 4 } 


B - { 1,2, 3, 4, 5,6,7 ) 


‘(A) <C-_^A^ai) _^a\jc (JS ^Ic. (B) <C._^xak-4ll Ifwv^ liiji 
•♦u' ^ ‘(B) 0* (A) Ac-_>« > ^' 


.(B) AC.J*^\ ilf*.** (A) J~a\jc- J* J Lf\ 



i*il i jl iL- jll 


pLyi_uo» 


Ac U 

*(U) (A) jm' r. ^ 


(Complement set) 41 * 1*11 Ac^o^l (1.7) 


^ M3 j 1 MM >jiu V >jj /#, ««-sji ^ 

.'O' l/' ‘(A) V /II JS /t y; jlaj /)l ^_^J| 

A‘=lx\xtA) 


A = B 


. /c. (jUjiaj ,jV 



:CulS Ijl : JLl* 


>4= { * 12 M! tatty! ,^ 1 } 


•o!* 


A — { <*+ y II tpljutfl t t '<,...1 1 J 
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(Universal sets) 4l«LJdl (1.6) 


jI^Vm \e \ 

^ g^ Z 11 mj ^ >*>-11 u-jjj us ijii .(u) > 

:u' g;l ><JS1 I jIjc-Vi *c ^ ,/ ft/; *UiM 



uLyWo^ 1 — — 

uUiUioll 

«M n B)j*Jk* <1 >JJ L?^' ‘(#)j (A) oSX’JA*-^ £-!»& ul 

(^1 <j\i 

(Union and intersection) jJbliai, jU:yi ( 18) 

AflB = (x\xeA , xe B J 


JjUJ JIjaJI ^.ia 


A D B = f 1,5} 


<1 jaJd * ( Jjj&ja >a 1 1 j wali c. (J£ ^-l*j (Zty J (A) jlajl 

:J </' «M £/£; >jL 
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AL/B = /x\xeA jf xe B J 


:dulS Ijl : JLiU 


A=f J, 3,5,7 J 


B — { l, 4, 5, 8 f 


•a 1 * 

4 (J B = ( 1,3,5,7, 1, 4,5,8} 

A UB = IJ,3,4, 5,7,8} 


22 



uUibioIl 


uU/LiZoii 



u — X 

/ B \ 

X 

(1.2a) J ^ 
A c B 

js >j <W . 

3(A) jlijJ cXuJ <jli (1.2b) (Jl*ill Ui 

.(jyjjil^U (JjLiaJj aLajj t t jaic.jAa-4ll ji-alajJ! 


u 

(1.2b) Jli 
A (J B 

*j>ll j*j *( 5 ) j(A) (jajc._j-*a-Ji ^Llij (1.2c) (Ji»UI JIL*j 


u 

0 D 

(1.2c) 
AD B 


(Venn diagrams) o£ (1.9) 


i(J JtTu« 4 (Jib dllcjAi-JI jXU^j (jl IjU^I JLlLjl QA 
lj* .(LI) ^ L£ (^/) U.UI Ac^o^lJ JukL*JI 1^4 

(JJJ C-’U Lx JI j f k.rfVi') llla-yi ujL« y-*y UJ^u 


(1.1) 


ujIcja^aII CiULtxJ Juju tySa ^ 

(^* *64) AcjAa-Jl J^j s^jIjII «(1.2a) <J^ </* 

^Sj 64) yioll (jt (jjij i(B) 0* 

J* (A) A£.j*^±\ ^5 y^C. JS (j\ U. i(B) l^ 1 ^ lj ^ 

.(£) V* 







' <U> ^ (V J <x>> (1.2e) ^ 

£>J ' >J ' <A> CJ^ J-to JS ^ (A') *UJI ^ 

.(J£*i]l JLixJI 



oUiLM 


ulijUoil 

Cx& (3) 


a(b + c)=ab + ac 


:!*i. 


5(2+3)=5x2+5x3 


AjU-aII (4) 

^iia. AAc. ^ liLjnl jl t AAc. i_^S/ jL-aS! liLJo! Ijj 

' . AAatil (joij (jj^J (Jnn\% (jli t^liuoU 

<jUc. _£>} V Ail (jjuuo 

:J 

a +O= 0 +a 


:!*U 


4 + 0 = 0+4 


ijLiL* (JS Aj^Iuua d»lil*jt 4 JJ jiL-cJI jjxw J*iJI 

^jjUuaII C>UL*aJ1 ,j*L JJ jL-all jLo f— »Lj UJ&J Sa»j 

.<JLm tjjSjj oAaj Ait*** J£ JUjj 

JajJ Vj JuoVl <iaij (jJAl ci Jc ^all a!jc.?)U Ajlfj Ar»jj V 

j* AjLiaJI jljcVl -lai (j! i(J*-aSfi aJ»L jl«u jlAcbll Aj\^j 
.f + oo; Ajl^jVU St^>* JJ (-*>; ajI^VU 
:<AA^1\ jIac-VI ( -^^"' ^alt ^jajljiil ^ j>>« ,i 

AA4^' J'^VI jl" ^ o^l»i -i 

fl <JU oils *1^. ijljc.1 Ccjj Cijj f flj > Oils Ij| 

•AaIUII (* ^ .. ^V i l^jji iAouiIjS jjc. j! a^-Lj iAu^a 


jil t^k i\ AAc. Aa._jj IajIa Aj\a tbiuL*. *\aac. (a) CulS IjJ (5) 
AaJlj QjSj (a) £A Aaa> AjC- (-flj Ajaj 

a +(-a ) = 0 


4 +(-/) = 0 


:3li. 
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• 0 >j£ (l) 


a+ffc + cj^a + fc ) + c 


5+(3+7) = (S + 3)+7 


:'XU 


: JjAjU) o>ti ( 2 ) 


Q + b = b + a 


:^L. 


4+8=8+4 
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-xupll o-Ip* ^3" bili ‘^3^ laljftl fc)j ffc)j fa) CiitS Ijl 

:f^) c> j*-J fa) -i 

a<b 

‘■(b) C^jbu J t> J«-ual fa) -CJ 

a<b 

‘■(b) 0+ jjSi fa) -a. 

a>b 


(2 + 3)8 = 2x8 + 3x8 


6 - U iJjll 


Aib ^]) ( 4 ) 


^ *. ^ ^ | U 

I 1 ' 

^ JjU -J llf/) .. v, „ 

• 1 1 1 ‘ J^i-U V A\» ) 1 

Iu' (/I yUc, 



oULM 


[jjiui A tjl uJ> ij^- 1 } »» . >^ ** Vr*^*^ aJIa ^i ^ 1 ] 

:X- 

4 <7 

4(-2)< 7( -2 ) 

-8>-I4 


(intervals) £*\J&\ ( 1 . 12 ) 


(open interval) <*jauN i^il\ -1 


(b) g^L-i jl ^ ^ f a ) -i 


a 2 b 




(a<c) u)*'(b<c) j (a<b) CiAS ijl .1 


(3<5) Oj* '(*<$) j ( 3 <4 ) 


:'Xt* 


: uj* *( a<b ) Ci^S Ijj .2 

fl±C<fc±C 


J<7 




O* fa) O'* Cjj'&j ULk-k lljC l'i'.K lj| 

;>1L Atj^l gc JIL Aj\i iU*L. ill gjjU, V V&, »(*; x*l\ 

V W-*^j J (a) JS J*. %A*j>kJl 

'(b) j(a) gjiai 

( a,b) = f x\a<x<bj 


bt(a.b) j a€( a, b) : J gl 

• ^■ll^llS jlj&Vl Aai. ^Sc. laiUj ^ L* f~*_y j 




i±2<7±2 


: 0 u .W>. list rc; OilSj .f a < * j |jj .3 

ac<bc 

-#<7 

*x2 <7x2 
8 < 14 
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ac>bc 



aUUioil 




^LfeJl ^V'l ^ Jc- 1 +a^Jj 


jtakJ^ i>* J u'w A— ■/ oW^' 

ijA^» l}^ { b ) j ( a ‘ ^J^J' s j J *- 

r^lSlS ./ —2.5 7 ^>4^*11 



^r- 0 5 


UjJLadJ ^jjj yijiaJ Jlae-Vl JS ^.sjaati *Cj*xJ1 •-* £|\ 4^ 

; t/' 5 ( J j <-2 • jjuaul Uj »(5 jj (— 2 ! ,j£iiji»Jl 


5cf-2,5? J -2eT-2.S) 

i *W . i , * js* 1 ^ || > \ j'j ^ luUi — w 

(half-open or bulf-doscd hderval) 

^JLaJl n-lA I.- l^u 


J^Mb ‘Wf*A 4 > **>*•& J ( ) jlujtt 

i> W (oj O^c^u^i-uJl 


.abcty Jc. f- 4 > f - 2 J > 4 £j-*a^B ;}&* 


- 3 ? W s 

tjx* jl^&V 1 JS Jc. jl ^1 

f-CiJ. ^ u 4 * f 5v j f-2 J uj& <J Li>> *(5>j f -2) 

SUEZ'S} j -2*1 -ip) 

(closed interval) ^oSUi) Sjtffl -y 

f«) ^,Ui J ^ Uk &*. *^as ijj 

ijWL) /a, til a* Jif ^ *r# l&* J 1 o* 

In) ^uu*ll ^ ^ ^ J 4>U J| j^Ull J& Jc (JB** 3 *♦*' 

iyl ^ 4W ■» 



CiliiUoll 


“=“ i> o-j (aj ijJI J 'j* v*j\i ,( ab ] sjjiji y 

:o' c?' * Wi 0- (fc) asJI Ua, 
be(a,b] 3 aefa.b] 

^ j* ^ 


ijLyLjXoJI . 


txA “^ LJI oJ * i> IP * 11 J o-jill ^iu ^ ,/a,fcj 

JS grj^vj (jl (^1 .iui.UI „j» j, iili. spill J ., n s I 

.(b) AtaJI Jc ^ Vj fa) JaJI Jc ^ !*£]_, i(b) j (a) ^ 


b*[a,b) j ae[a,b) 


(- 2 , 5 / spill ^ :*!. 


: ^JIj11S LuUj ^piai L . 


^ J* lsP^ W*)j '(-2) x*l\ Jc. V jjtft .j* J ^1 
5 e (- 2 , 5 ] j - 2 e(- 2 . 5 J 


: ijllil ,^>Ui a^I_i • j* ipjl i_n*u 

v>* illpJ jljc-S/' JS ,Pc. I4J v/^J : /«.°°) l 

‘fa) cSJ 1 -* ' 






*f 5 j juji • 

(infinite interval) V*BUI i>» -j ^ Vj f - 2 , , . . 

' ™ ^ ^ yyi ,j* J | 


S * 1 - 2 , 5 ) - 2 ef- 2 ,i 


uUUoll 


uUlMkJI 


^pll jljcVl JS Jc ^p^ (-00,4 y SpiM !Al*s 

:^U1\S Jta&SH lai Jc j^jjj <(4) gijluu jl 


-#-oo 


: u' l/t 


4e(-co,4] 


Yj (a) O- j*d qj £3 abc-Vt gj/Lkj l^d :( fl ,c» ; .3 

•l$\ ((a) 


( a, 00 ) = ( xl x>a) 


r^ilUllS UjUj j 


jj-* jjSl t jpj ^j]1 .il.ic.Vl <_)£ jjic ( 4,00 ) ojoill ^!Ul 

<(4) gjjUii V l$-i£lj ‘(4) 


•J i#' 


4 « ( 4 ,°°) 


/a.oo7 = /xlx>a7 

:^IS jIjcVi Jc. 


+ 


J t> c^' ^tac.*/l JS < _ r lc. (£p»j [ 4 ,oo 7 spill !)H*i 

: ^lollS Spill 0^4 f--pj <f ^7 


: u' ti' 


4 e / 4,00 ) 




<-^°.a]=( x \xZaJ 


‘(a.) (jjL-u 


^UlS jlj^Vl ii Jo ^ 



uLuUoil 


r>j * f +°° J (-°°) l> 


a*J 1 iljfrV I JS ^ (JjikJ <^Aj 

Spill e^A 


(inequalities) cjUjU1»11 (1.13) 


^ 7 U-Jppll AaiJaljj <i-Uus AjjLu-ai! 

pa. Ar. j^-s. ^ j^U^il yk 4 n l u.l l jJ aj 


• ^ ( X <4 ) <ialjl *13 (JaJI 4 £.j*a-« 


<J *( 4 ) (ja AJC. ^ ^ JaJl J ^ ‘ ( x\x <4 ) 

I flails UjIaj tb».'i ^pllj if — o o,4 (J-vll 


l^jSlj i(a) t > <jj£ ^ Jjc-Vi J£ ^ .7-00,0; .4 

•*J *fa 7 l V 


( -00, a ) = / x\x<a J 


r^MS UjLu 


^ ^ ^ cA (- 00,4 ) spill !Xl*s 

''‘•^ W— Jj# -uJI Jb v l+AJj (4) Jjjl 


4 & ( —vo t 4 ) 


* A*>v 31 jIjc-VI .5 

:^UIS ^ & >jB< |^j jy, ^ 

SK = f — °°, 00 ; 
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aUM oil 




(+3) > j $M . 

2* -3+(+3j*lJ*(+3.) 

2x-a £14 
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<x<4 


Jt€ ( -oo , 4 ) 


:o'o' 




I x\x<4J 


t f -00,4 J AJ 4 I 4 X 5 UI Sjoili qjSj A£.ja>-* (jl 

UiU 


■)>- 


JaJI :(1.2) JLi* 

-3x+5>-7 


:^Iua1I mKi 

-Jx + 5 > -7 

! <jjLua1I ( —5 J 1 ■ ‘ 


-3x+5+(-5)>-7+(-5) 
-3x >-12 


.f ££&\ a* ujlijUUJI -V 


: JU *1>J 0- ojS" ^ <l}^' 

-2 < 5 + 3* < 20 

<iku\ fcAja-Ji J* ^ ^ uft •■* 


JJdij <. Ay) <ji 4. hO L* (—3) AAati) ^^Ic. <1 jLua 11 ^j^ia <aaAjj 

• l ^C- (Jx-a^i3 ( A^LuaII i)Lil 


.JbUji Sjii] jju_ wJL - iJs- ji w« : Ifa^U 


-5 

— x< 
-5 


-72 

-3 


jc<4 


^ W Wjs 0j& yill jljcSfl JS iiiUUll JJI o' o' 

j w ^jU, Vj (4) itall on ujS w W o' o' ‘M • U * JI ^ 





uUW', 


uM iajl ;(1.3) JLi» 


-2<J+3jc<2fl 


/xj^<*<5/ 


l+k*jj » ( — J , 5 ; J*jl 




‘AUiuii l ^ 


-2<J+ijr<2P 


:’<bUul\ ijyJ Jflj.-jj ahJ) . 1. J 


:<Aj\AaU. ja^l JLia 




uiSj 


-T< lx-2<> 




-5 +f +2 )< 3x - 2+ f 4-2 J < / +{ +2 ) 


7< J* <J 


-2+(-5 ) < y +3x+( ^5 ) < 20 +1-5 ) 


• 0 A r cl* ^iv t* 


-7<Jjf</5 


^ y ^ 1 r ' J; >*-• t»j J-U. jc. ^1 js 

uM ■’ Lsi* V U.UU1 ^b'^ 0 !* -sjc ^ CjUji i_iyj 


3 3 i 


-7 

~Y< x <5 


>£ * j '(- 7 7 l o* jA <JJ CH J~J w J *1 



uULjpfl — 

jl > IcjjUpil jj+j ij* j+J ^ (jlo l^aJ] '(a*0) tlua 


^U/Luoil, 


•[ * J < 

! Ajj\jl1aI 1 (JaJI A£.ja^* Aajl I (1.5) JLJu 

2x 3 +5x-12>0 

:J aJ! 

IMJuLuaII l_L&j 

2x 3 +5 x-12>0 

•U^jS 4J>« lW* J] AjjliUI (Jiaj 
f2x-j;('x+4 ;>o 

lUU OAd W AijUUll OjSj ^ 

0^ 4 VJ ^jtj V Uj - \jL^ gjjLi J ^ ^ 

: J y?i *C*»#U- J O^J- UJ oL,jill ojl. J t u^ lUU 





:UJ 

■S"* 

Al 

H 

:^\ 

( 2x-3 )>0 





: J 

x>^t 

:<j\ 

(x+4 )>0 



: t5 Jc cU-aaJ (5) ^ <jjUul» cJl^ial JS 4^...:, 


5 5 5 

— <-*<— 

5 5 5 


-1 < x <1 

: J i<*?LuJl cJ* j* (1) j (- 1 ) o±i J 

xe (-],]) 

:jl 

/ a: I —7 < jc < 7 _/ 

i (— 1 , 1 ) Ajxjai^il Sjoall JaJI J 

r^tillS jl^Vl 


-4 


-T 4 

(7 / 


(quadratic inequalities) AoJ&l uALLUJ) 


•°) y^ 3 ^3 (j jSj Hajllll AjjIjjaII 

ax 3 +bx+c>0 
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48 
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OlJjLjioll 


(x + 3)(x-4)<0 


! Qjfe c} V . . VV J 

^ Ja. Uliai Sa\ 

. UjA j iaiv, (jL ama .1 (j^lSl 

(x<-3) i$$\i (x + 3<0) 


j (-<*>,-41 UH^» ^ \j~ J ^ j ^ 

V* ^ ^ ^ ***** U otjai otUj . H>4 .j 

5 V* ^ o' c?' *Ot§P» -M 

f -~oo t ~4 ] J [j'+oo ) 

Ja^. ^ic, \jj\jj (JaJ\ A£.ja2w^ 


f*<4J (;c-4<0) 


•L>“jS (JSl jljC.SM ixa. ^L*4pj 


(x + 3)(x-4) +££+++++ 


:4jjUiJl (JaJl Jajl :(1 .6) 


x 7 -x-12<0 


V*J >uu (>*>•» SiP» lUU W-j uA yill spill ^ J=JI S> opj 

LuUj i ( —3,4 ) S£iM 


x 7 -x-12<0 


:4JjLua}I »- Ti^j 
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:(1 -8) cV— 4 * 
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*</ L?' ( X - 1 < 0 ) 

'‘J 

x <-4 l?' (jc+^o; 


JjjujS jl.Jc.Vl -ia^ 
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(x+2) 


(x-1) 


(x+2)(x-l) 


1++++++++++++++++ 

',+++++++ 

\-2 

■ 

• 

< 

• 

i 

1+++++++ 

i 

i 

f 

i 

1 

; 1 

i 

! 

+ + + + + 4-V ^ — 

% L +++++++ 

-2 

1 


^ij^a J*-oU. QjSj j£\ JaJI A£,jaz>* QjfuS 

'j*^* ■> (~ 2 7 J ^ •//.+»; j' ( -00,-2 )cfcj&\ .u>>* 

.JaJl O* (1) j 4(J^1I 

jjjcSn w Jd jji 


+> f 

-2 7 


(absolute values) *ilk«ll (1.14) 

~ l a i \ s_uSjj ~ ( a ) ^iiU \^\ 4>\U^U 
‘ f 2 / ) ^ 1 * 1 ' 1271 AijJi Aiiia<*Sl -Loill 30*3 < y\»W 1^1 
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oUyLucJI 


: J— 


4;c+5 

x+2 


>5 




(x+2) 2 4x + -->3<x+2) 2 
(x+2) 


(x + 2) £+ ^ (X + 2) I t-j^l ^ 

(J^aauii —( X^—2 ) *jl _ <^3 

( , x+2;('^jc+5;>5fx+2; 2 
4x 2 +13 x +10 >3x 2 +12 x +12 

« Aj >L^a 4 i >1 nai l ^ J« v *i 

x 2 +x -2 >0 

•U+-* J* ht )** 0 <ulilcll (JJbkj 

( x+ 2 )( x—J )>0 , x*—2 

■i V | • a 

J W>* ujSj ^jl l,v>j ^ 

.Li. ^ty ( 1)3 (- 2 ) 
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uUjLuoft 


A£.yu\\ (> Ai> 


a; In/8-21 


jLijLiol' 

4/jj • / /* J gr* I -14 I ^lil <a!LJI 

Sloans 


1,1* 1^8-21 u&a »f2) ^ i> (48*2.828) c) 

: j! ^1 t<*nij .ndl i_ja^*ll .null Ai\k*l l iLa^* 


I Vs - 2 1= Vfi - 2 = 2.828 — 2 — 0.828 


b) \1.7-ic\ 


[a , a >0 

[-a , a<0 


Akall jjli 4 ( a > 0 ) J 4 La ^ (a ) q\& I ila 

I(JIU 4<k4iii tjr A (jjSj 

140 1 = +40 * !/rl=+;r « lV9l=+3 


iUL- l j J Sj (1.7-x) dp(7r = 3.14) jl>V UlkJI A-uiSi ^Js 4 (a<0) jl 4 UL*. (a) .xi*]l <j\£ bj Ul 

:aJU]1 «ja ^ ^ cJ*->j U* 4 (a) x*l\ ojLi] L>i ^c I^jjU] ^jjSj jo*il 

• cjL cAjakc* 

\ 1.7 -x\=-{ 1.7- x ) = x- 1.7 = 3.14-1.7 = 1.44 

c) [3-415 \ I -40 1 = - (-40 ) = +40 


^ QjSi i( 3-473) ul» (475-3.873) J MP 

:<3U~N 


l-^l = ~(-n) =+/r 
I-II = -(-*; = +* 


\3-4n\= -{3-JJ5 )=J75-3=3. 


873-3 = 0.873 


^ U& *!>- i^ia^ UU Ailk.ll A^ill J | 


OLjgUIoJJ 




W.J A^il» ^ 


(J- <iUoa 11 jji ^ 


;^Us i(b ) ^ ^ fa J 


14 U4\J14)_ 

7 171 (7) " 


-14 

_ 1-741 

7 

171 



: J 


4 ) lo + frl < lai+l^l 

C j.-v «\ 4«U->^\ \ (j^ t A ul*w4.N AojUIaIU A um : La jAj 

vltLulj 4.12c (J^i AaUsa^ Ajuill (_gjluo jl (j-* Lolj LU^ 


I a+fc I 2 < ( a+b) 2 


< ( a 2 +2ab+b 2 ) 


< a 2 +2 \ a \\ b \ +b 2 


Z (\a\+\b\r 


i^jjSjiaU jA=Jl 


la + 61 S \a\ + \b\ 


e) — 131 = — 3 = -3 

f) \-3\ = 3 


: ‘ ulk * JI ^ u ^. hj 
jfa> olSlit 

7 ) \ —a\=\ a \= a 

: rfilUJ Moim^ ^ ^ j ^ 
1-471=1471=47 

7; Ia 6 l = la||fc| 

^ J^U J^u iilkJI <^ill J ^ 

iA 2 c J£ AilixJl 4 . ,>U 

H5)(7)\ = I5II7I =r5X7 J ) = +JJ 

lf 5 ;r- 7 ;i = l 5 ll- 7 ,=C 5 >f 7 )=+15 


^ £ = la| 
* l*| 



6 : 


I 2 =* 2 


tMaiLi (x) lj) Ul 


x<0 


'-dp 


1x1 = — JC 




\x \ 2 =(-x) 2 = x 2 


(JaJl Xc,y ty* 


\x \<a 


l5 + «l=l/il<l5l + , SI = f5;+f8;=+/i 
! Vjl ^ill ^ Jib ^ u*. y^| y ^ 

• l)£*j 

1-5 + 51 =I5I<I-5I + I5l<('5 j+(5; = +7i 


o' ^ <_W' CjU^j OUULJI Cjl^i jUj-j/j 

:^U1 


*• (1 X 1 2 = X 2 ) J £A ^a>la £J>> 


I_^*juS|\ j (Jiij lillij i <J^L-*a AjjLu-*il 

x 2 -a 2 <0 

i Ui x -i}^ {JU* ijC- \)1 jc. MPJ 


: u}* fa; j Uii-w l^ic. (■ X 7 biuVS Ijl 


lx | 2 = ^2 


1(^1 tA-Ukj* ( x ) CiilS Ijji 


X>0 


: u> 


(x + a)( x-o7<0 


I jc! = x 


: A-bl-Lull tJaJl 


£Jp 


* 2 >a 2 


x 2 -a 2 >0 


( x + a)( x-a)>0 


'.AjjLlu* AjjLulaII 


^ J-U J i^u ^ jIjcVi .Li. Jo JJl ysi 

0 tjl <■ . v>j 


^ ..J»l *S5 Jl ^ f«; J (-a) 0 ^ ^ 

■ yu ^ 0 ' ^ mj* J->» o' JiOU J ^ J^]| ya 


f*+*; 




(x+a)(x-a) JJ*++±+ 


( a, a ) opal! j (ji l-> -> j (Jail jj! 


( x + o)( x~a) j^+++^+ 


xefx\ -a<x<a) 


(JaJ) ( xuipj 


°) •yppill Jl&jj ^a (Jail ^cj«\4 (jl (^1 
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uljjLuoll 4 


( x-7 ) o' c^' 


\x-7\ = -( x-7 )-7 -x 






x-7 < 9 


: o' d 


-x < 2 


^LjjUoJI 


x-7>0 

•!>— Uj^i j! jU. (X-7 ) J g;| 

JfcjUun (+7 J ijL^L, 

x-7+(+7) > 0+(+7 ) 


x> 7 


a) 


: Jc. Jmaj iAjjliUl 5)Ui] ja» 4 £-• if -7 ) 


x> -2 


(4) 


•(-2,7 ) Ajjblill JaJl ijjfc , j c>* 


: j4 <iAjIa 11 (JaJl 


(-2,7)(J (7,16) 


lulu Ifnjjj i( —2,16 Spill (Jail o' </' 



V-“> 
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x-7 < 9 


x< 16 




f2; 


< l6 )j (7) 

o' ^ i cWl 


u 1 f2;j fy; ^ 

<> ^ ^ ^ o' <W>U ^ VjU ci& 
-[7,16)<±yL* Spill (JaOl 


: OjSj o' JUla.y» 


x-7<0 
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Jail :(1.10) JLl* 

\5x-4\<U 




xe /x|~2<jt<; 6 y 



uLyLloil 


uU*iJs^ i 


;4juUxAli Jail <C,y^a :(1.12) JLL» 


*?\jUT ! UJ^ lj U^J V. ( X = -1 ) J 

:^u\jloi\ £j>j 

^4<i6 

(Jc+D 2 

‘•( x +i ) 2 c/iA* l “rL> J ^ 


l*-9l>9 

: li— . 

VuSj .(1.9) JUJI li» <yUU| ijU ^ 

-9>*-7>9 

i<Jjl£Ull uil^l r7j 
-2 >x> 16 


( 2x -1 ) 2 < 16( x +1 ) 2 


4x 2 -4x+1 < 16(x 2 +2x+1) 
4x 2 -4x+ 1 < 16x 2 +32x+16) 


•*lWI ^j-s^ QjSls 


( 16,°o ) 


'***’ \jj\ , 


A *• ^ '' t > I* - 1 

-12x 2 -36 x -15 < 0 

\ ^ ~ <li\xxA\ OjLlJ jijiS, (_Jj ^ 




4 * 2 +12x+5 > 0 


(-00,-2) :JaJI <£^43^ QJ&3 
SvB3BS ^ ^ ^ J-ll ^ JU3 j 


• (jjjjaill ol^jj (JaJI Ac. _ya^Jt jl ^1 
^>-2)1/(76,00) 
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CiUjLuoll 


(1) 3* 


:UU\ <Lo=^l\ <u>ll ulc^i js ±>j\ :(1) JUu 


A={4.7} 
B ={ a,b,c J 


<P. (4J, (7), (4,7) 

( 8 ) ”"*T* 

</>.(a}.{b),lc},(a,b),(a,c),(b,c),(a,b,cJ 


:Cm\S. IjJ :(2) J*- 14 


A = (d.e.f } 


oUjLiioJ* , 


J— U Jkj 

(2x+J)(2x+5) > 0 

J^aU J JaOb J ‘f-jjj J 

SjUl j|jc.Vl Ja^j lL^ (jjZ J J JaV UjU-jill 






(2x+1)(2x + 5) 



jlajl jX (J»J) AAjA^jk ^1 (^1 

! V* J-JI o' ^ 


x *(^°.~)U(~.oo) - m 


°* u«l UU Us .JaJI i^j^. J. (J) jjJI US-1 U 


uUiLtioll 


B r ~yj 


AUB --a i ApB 


'•o' ^ sj^i 

A' =14,6,8,9,10] 

J "“ •“* " _ v 
: o' ‘ B y&iijzjA \ 

B ' ={5,6.7.8,9,10} 

'*‘* y * jJ * >-u ’ ^ ^ ^>*=^1 ^ , AnB -+ 

■u' 4 B fj3 Luajl 


A HB=f 1,2, 3 ) 


^ j^Ull Je. 


^ iSL>^ ^1 ^ , AUB -J 

:<J 4 0jJc.j« > -* W 

AL/B = H.2,3,4.S,7) 


ijUjUioll, 


:c_u»JI jSilj iUai 4 jIj limu, iJUl Cj^LuJI ^1 


ecA -i_i i 


(fl^A -j , 


fdJeA -■ 


■(A) > ^ c (rfj ^^uJ| J (jc. l^V . i^-- - 

Cw 0 * J*i G>jJI <jV «U*i. -4 


J p-Sj J-ic UM ^ £ ^ 0 V .Iki -* 

OJ, .(A; ic^JI ^ (dj 

•(A) 

■(A) II ^ ^ if] 0 V - j 


B = 11.2.3,4) j 


:duis Iji :(3) JLi* 


A=fl.2,3,3,7) 


:^A U 51.U11I CiilSj 

v =( 1.2,3.4.5.6.7.8,9,101 
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oil 


:3jjUuU JaJI j » t 


-2<5+5x<20 


K.ij\ {Loll t — r»< •. 

-2<5+3x<20 


IAoHjII « . -jl 

f -OO, -2 ] -CJ 4 fi,0O j - | 

/-2.2J -■> * 


*4jjUull uyj ^ (S) x^\ 


-7 <3x< 15 


(3) j*j (*) jjplc. >•■■«' 




Are/jr|-I< jr < 5 y 


: J 


^ Wyij .f-I,5; ijull . JJI ; 


(j^ 


"<* 

3 


* 


-2 


-<Jr 


:( 4 ) Jli. 


All 


-I 


y-eo 



uliiUoit f 


(x+l)(x+3) 



Ui>ia \$J jjjSj JaJl J 

(~3 ) j (-1 )^} las^i . ( — 7 -foo ) J ( — OO,— 3 ) i^\ 


;<uVjua 11 (JaJI < r. j *. -v .» Aaj^ • (7) {J^— ^ 


(x + 5)(2x-3)<0 


•* \\ \ '"i-.M ■ «*Cj 


(* + 5)(2jc-J)£0 


uLjjLjioil , 


:^UU <_US1 : (6) Jli. 


x 2 +4x> -3 


x 2 +4x> -J 


IAjjLuaII ( 


< 1 I ll 1**' ^ 1 1 


X 2 +4x+3>0 


S-L^*^ 3 jylj ^^uuVl (JLaJ 


( x + 1 )( x+3 )>0 


J^U J ^ t ('-j; J (- 1 ) IILIAJI U> </> 

J ^Ujy Jai. J .Ua.>* Qj£j J 

5^aa— eJI 
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ulyUiott 


oUlUoll 



(_ J» ~v ‘> 

3(x -2)<x 2 - 4x + 4 
3x -6 <x 2 —4 x +4 
~* 2 + 7 * “70 <0 

\<4±A\ JjU) o^j (-i)^i UApJl 



J m U^J* 11 Si)*- J^Ujl (~) J (-5) <uUU! yyia. J 

jIjc-S/I Jai. tja <a- <-> , ,-il l Spill iijj i|^L-a jl LJLi q^Sj 



uu ./-5,|; yikji spill ^ gS Jaji 0 | 





.•AjjljiJi ^j^ji ic ^3 lj! :(8) Jl— 

/ 7 

^- 2 < 3 
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(x-2)( x-5 )>0 


JiJI *s.y^jk jajl :(9) J 

12-7x1 -I>4 


ia^LuaII l'iC; 


12-7x1-/ > 4 


!2-7xl>5 


'OtA^ ( + ; j 




-5 >2-7x>5 


k_iyal j£] ( -2 ) 


~7 > -7x>3 


(-7) 


■* J (*) ^JuIuaJI 


/<x<~i 


J -'Wj* Ll& J uj>^ jjl ^1 

jl.JC.tyl iai. JaJI ejJ JaJ liilA i(5) j (2) U* MojUIoJI 


(x-2) — y-+++++++++++++++ '£++++++ 

\2 

• i 

i i 

i i 

t i 

■ i 

f*-j; - 1 ;+++++++ 

15 

• i 

• » 

• t 

• i 

( x~ 2 )( x— 5 ) _±++++++^ { ++++++ + 

2 5 


^ lWI rub ■<-~‘.2)j ( s.oo) :<J j ^ j ^ 

:,^UIS jljtVl Jai 

~oo 

* ^ cj. 

2 5 

o*v*JI J-W* 


JMjjIjUaJI 


uUt-dofl , 


1 '4x+3^1 
~ 6~ 6 6 




~ '(^»,--)j (1,00) Jaj ^ 




(—-j)U(l, oo) 


S iJk\jial (— 3 ) 


-4£4x<>-2 


UjUj l_j .» , 


h ( X ) Jc. SojUaII ; 


-1<,XZ — i 
2 


>!> I^jl flj J Ji»V 


'-'- 5 ' 


lWI < c . ja^a <jl 


Uiljj ^jj 


=^uui JJI jayl :(10) JUU 


2 V / 

7*+- <~ 

3 2 6 


'•>(-- )j(-i) ci±*x 


•AAjLua!) t_ufij 


i* + 3_ < l 
6 ~ 6 
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oUUioN 


uUjUofl 


,jUiUoiJ 


Jail «*aj :(lQ) <lL^ 


; jl^g-V 1 l* A. ^ \r-_ PUj t-Lilljil lIAjjLuaIJ (JaJI -» ^jl 1^7) 



b) 


2x-4 

| 3 


<4 


a) 


5 

8-2x 


>0 


b) 2 x 2 + 9 x + 4>0 



C) -t<100 
X 


d) 


5 

8-2x 


>0 


:^ULJi JaJI ^jl :(ll) <ll-a :UL, ^ ,UU\ o^Lu^il JaJI : ( 8 ) t±^ 








2 




10-b) (-4,8) 



, 13 C1 
10-c) f— .•5) 

5-a) 

(y.°°7 

11- 

5-b) 

5-c) 



6-a) 

(-5,-2) 


6-b) 

(-°°.-l)U(2,oo) 


7-a) 

( -<x>.4) 


7-b) 



7-c) 



8-a) 



8-b) 

(0,1) 


9-a) 

(-1.5) 


9-b) 

<~°°--l)U(5, OO) 




(function) (2.1) 


(jjjj 60C 15 J t> tjjlc. JAX6 Jjj a£1c ^ 

■<J J»J (_5^ 

5 > ,il M jji^ aT*c. VI \uc ^Aj" 3 jSM cXxa 

J U' - '* "V AaLa* Ciil j ^kol l I •■ JjJa „}) j 1 t’j^C. jAj’ 

^ f * *> 31 t >>% tljJajI .^iail! t- '«• Wi "<Jij" S^IIaII Ard-*^* 

^ ' -jk-aJI -laa Jj ajl^Jl A>j^ tlol j 

iJiy qjSj <c.^IaLJJ 5iLu-dl ^ji gliJ j) <>“ 

( ) Ac.jAa-*l) .^loc.'yi Qiln. 3Aa»* ^ 3£)lc. ^Jb £pj aM^ 

^ (y) J*i-u (x) joijj UaSc. Ail liA j l(y) 

(y) J c JSL— M (X) <^ J 


Joa I 


(a) f(x) = yJx 2 -9 = y](4) 2 -9 = Jl6-9=y/7 


I b) f(x)= 


■+l ( - 1) 2 +1 1 + 1 2 


(cl f(x) = 2x 2 -3x+4 = 2(-2) 2 -3(-2)+4 = 2(4 )+6 + 4 = ] 


Uiljj y| j L 
(fofx) ijijj ( f(x) 

Ijl .OHj .(x) JjUI Aic r fix)) 

y = /f *) = 2 * 

•V f*=5; iic 0j £i y(;o ^ 
y = f(5) = 2(5)=w 

■’(10) (*=-5) ojS l^c f( X) ;uiji y.jj • 


(Function Domain) 3JIJI jlK: (2.2) 
(Function Range) i!IJI 


5Ui SjjIl. iijjlaj j jil yui 

(A) JjVl ^j| Ji ijlill 

lS jlj (jl ^Jc ^ . s .. j j ((] j y^UI 

jl Jj-Ue. jilji |jj d ^ ^ ^ jUaill ^ 

•<lb V lj* jUdll (-* cJ^JI if 

° Sj J ( X )oiJj&A ojj jajji ibUJ <J=JI I.W j Ijl Uil 

■W ^ yu ( y) 0j£ yuj, ti4 ^ ^_ u t(y) ^ Sw i^s jj 

:^U 1 JOJW liA £^ J 


:^IS Ijl 

y = f(x)=3x-ll 

:3JI Jl 4^ji i( x = -2) Aic. 
f(~2 ) = 3(-2 )-] l = -6-.]j =_;7 
•(-17) > r ^ = -2 ; ojS: Uuc yui dj J J 


:*JUI OAjI :( 2 . 1 ) t 


raj 

f<*) = \[x?^9 

at 


f6; 





x 2 +1 

at 


fc; 

f(x ) = 2x 2 -3 x+4 

at 

* 

ii 


t 


w 


jU! j3*JI 


y = ±y25-x 

^ I ji j *(jc) ^ u^4 fjj li- 1 ^ J <j jj oIa 

: jli f X = 3 ) 13] .ill J (J1«U V <1 jUa11 

y = ±^25-(3) 2 =±yfl6=±4 


y = 25-x z 

a^lj -UiS (*) jUalll <ej$ JSl J .laj 5JLJ1 al& 

■ d£ ( X-—2) dul£ 13] .(y) ^aJI 

y = 25-(-2 ) 2 -25 + 4 = 29 

.aJIj (JIaj 5JL1jla 11 o 3& (jl 

( C ) x = y 2 


i l jaSj]all ^jijjjall jAaJl 3=kljj 

y = ±y[x 

W ^5 JSJ (y) ^1 ^ J l/' 

: ol* (x = 49) CiiS lil ,x^s ,3J1 j SJjIjl*!' J*^ ' 


:W yij W ^ uj 2 CiVUll ,> ^1 :( 2 . 2 ) Jl L, 


(a) x + y = 25 


(b) x 2 + y 2 =25 


(c) x 2 + y = 25 

(d) x=y 2 

: J 

^ (y) -i J 4iu ijjj .^u. jsi a=j 

,<]|j c.ua j 1 <1jL*«a]| jjjj i(x) 1 *'•'*■* 

(°) X + y = 25 

> = 25-x 


k j ^ jslji (X) Ji_J| ^5 ^ J ^ ^ ^ ^ 

: OM (x = l) CLuli IjJ ,XJ .(y) Jjlill 


y = 25-(l) = 24 


(b > X 2 + 2 

+r=25 


'( x ) <^S iJIjS (y) ti yu SjjbcJ) « j* J ^1 


> =25-^2 
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H - 1 ^ 

<2L# ^ " yb ‘ y ' ^lU J Uli3 Ijji 

^ (U iV_»l 44* 1> M Jji. l^i . 

M vM e 3 ^ O 3 -* l C 7 ^ ^ ^ <(2> jjj, 

•tfjiVl 


yj jjc. uii.j i^jikij yijji ji JjxJ 

j_^Ji Jii £u=. ii-u— M jiia yj ^c. ; jUc yui j ni.4- 

jl^. o>Vl <*?JI o- 0- 


f(x) = 2x'+7 


.(2.2) JlA 


:yui yu jiki ,_ls uai ^ ^nji <eJki ^ 


l> U-Ko" <-4"b bib < jjjjjll _>~“J y] 5JVI oils _^j 
s *yu* a)vi jUu o' J -bjj ^jiVi <**)i o* <jv! ^ ^ 

c-^ > ^ ‘^i 11 b» 'yj‘ yvi ls^j ‘ujbjii ja yuji ,j* 

.(2.1) 

\o o o o / _ AjUiilr OAj* Vji* 

Y! -w«j 

f(x) <3VI 


:<]l^]l t^X *J ^jUai Aa. jl : (2.3) J^- 


y = f(x) = x z 


^ ^1 JS J» [(D) OjklL <J >> yjillj] yiJI 

^ ^ (*;_»iiJi J o' * >-ji i«i Uj J bus 

: ^' <(--.+«) S^iVCUl ; jiisi y, yui jiki o' c?' '(+“J J ( ’'°”^ 


•OJ jU/(x)) t’ljX^T Cujll 

.(2.1) J£*i 

*E*c . - - . 

Vibj <LUy i)lj]l on yu oWi'l Mlfcl ^ 0*4 


•cXb* (x) (J ft A M fca l l jjjuLJlj ( f(x)) 


f(x) = 2x 2 +7 
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juJu (x)j* V* ^ J 

:^| 4( _5^ail <m! J&\ Aadi JjSLj <^.1*1] 3»*J$ 

/(/;=2f/)-5 = 2-5 = -3 


f(7)-2(7)-5 = 14-5 = 9 


ajliil <^1 if 9; j (-JJ u^ n, ^ o“ UJ^ J c^l 

*J ^ 1 1 -3, 9 ] Aili J 


R = 1-3.9] 


iJuJi ^ j** <J >> ^^iij] ^ y 

jl (f(x»^ uA JlSJlii •fxJjaiUl ^js ^ 

jl^S/l jA <J-^ J ^ J 4alL*fjc;cAilS tl^ 

t [ 0,oo ) J* C-?- 1 - <J ^ ‘ji-ai' l*ia Uj Lis 


:<ll^ll (_SA«J jjUaj Aa.ji : (2-5) J' ' * 

f(x) = J~X 


c'uLi^ i^c. jjSj j ji^i jU tAjiu- fx; j* 

£. lA ^ U.& jUaj jjl |^i AjVitt-vSl <J£ . , *'" 15 

Ojlill o/, *W J ^ CJ L^| 1^3 L* <*.^1 ^ 

:J J i[0.+~) 


:<M ci-^ j j’is ^jl : (2-4) Jl i- 


y = f( x ) = 2x-5 


:^S Ijl 


l<x<7 


:J- 


^ ^ J f / ) J^*JI ^ jij-J j j£j J jSLaJ V ( X ) J 

‘/A7; *lLu]l o jiill 5J|J jUai jji if 7 ) i> j4 


D = / 0,+oo j 


D = (l,7] 





jlkj :(2.7) 


y = f( x ) = 3x- 15 



Lj ijj.jJI jl-ic-Vl jsl <iU yyj ^ ,J 


:J ^1 i/0,+~ y ) '.Jlill Li,] iJUl ^ J ^ ^ 


jl ijjU ^1 V -uV i^tVl ys Jjyi jUaj 

V 1 ‘f-~.+~) y> yui jikj J ^1 o^c J (x) 6j£ 
D=^ 

(ji# dllj£j 


R = [ 0, +oo ) 


:<1U ^Lkj ^a.jl :(2.6) Jl_l • 


y = f(x)=j9-x 


:J ^ 


:<J1^1I ^.loj -^jl *(2-8) J 


y = f(x) = j2x-3 


** *** ^ J Ui* Luc r /(*;, 0j £ 

• l ) ^ jLuj j| J-taJl 

2x-3>0 



jM Jj£j J ^jV LLU Ijuc. ( f(x)) JjSj ^£1 

U^I ‘f9^ (JjLuj jl ^ J ^jV (j:) jl (^1 iL»a Luc 

• jJ i (—°°,9J 4jjI$X)UI ftjaiJI j j£j ^Jl^ll (jUaj 
D = f -00,9 7 

Uj2 W ^ ( f (x)) ^ U* Jsl ^ a]IJ ^ 

:^I *fjr=? : J 

f(9) = j9^9=0 

■ +°°) <AjI$jl>U| ^ J ^1 tf+oo; L_i»a jOJJ 

:jl l?! 

R = [O.+oo ) 
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2-3x>0 
-3x > -2 


ijLlj jjuiu £-• (-3 ) ( x ) A-^alUj 



2 +3x>0 
3x>-2 



: J ^ 1 iAjV V L* ^ u£ uA? l3^ u' l?' 

o= 4°° j 

Dj £ Uuc L$ OjSj aIUI 

; j! tAi«i Vua.^ ‘( /(*.)) ^ l f JC = 

/? = / 0,+oo ) 



113 


112 


I <N 



JM 




'■if* lS o' 0^? (jill J 


lS-^j jlk 2a.jJ :(2.10) JL 


y = f(x) = 4 


o=m/|; 

.(-) jkl loc-U <jLLJl i.ic.ty ij£ ,^1 


I ( y ) ( X ) o !iA <11 .ill (_5^-a 

1 

y ~ 2x-3 

Ij^^lall (jjkuijil v_JJxJaJj 

y(2x-3)=l 
2yx-3y = 1 

2yx = l + 3y 

:J 

,-ita 

U>&Ute 1*. U l(gt) ^ ^ ^ y,j, ^ J ^ 

:aMI ^.u J J 

/? =f' c «,o;^fo, + oo ) 
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jJ t (_oo,+oo J 0 >11 J J£ ^ <»^ J— 

D = ^K 

‘ ( 4 ) u A lS-^J 

R = 4 


:<1IJ e5^j jUai ^ J : (2*11) Jl i* 


y = /f*J = 


2.T-5 


: J- 


jlLill • r \ 

U^c. lot u i(<Jl) aA/^W J^c.S’1 JS j> <HJ jUri 

til 3 

2 ^ l(2x- 3 = 0 ) o& vi> L^J^y 

: jA <11 .ill (j 1 ^ J 
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R =9U/ 0 ) 

x> \ \ 1 U ijLiaJI lS^ J t/i 


:aJUI (_j-^»j *(2-12) Jl- 




a: 
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(Some Types of Functions) JljJI ^ ^ 

(inverse Function) 3 jiaJ 1 j 
^ '• d \yt yu o' ^ 

^ X ^ = 5 JC + J2 ,x> -273 

•LJjiAil ^k o jl ^pJl ( jf J ^ 

^ 4)b l* 1 Uaj 

: ^ J ^k o JjaJI ^jJ Jj 

8(Y)~^(y-32) 

^ U ' <> cKs . ... 

V ^ J|j!l gjjjaa Jc. i J jaJI ^ ja (y)^ 

•( f(y)) ^iaii s^x.h i*Aj f *ry ^ 



LaIc Iac. U t(9t; AuLkJI a!ac.Vi lS jA <11a 1I jlkj 

: 0^ s f* = 0) 

D = ( -°°,0 )U ( 0,+°o ) 

sj 

D = 9 ?\/ 0 } 

i^jVk ».y>.vi <] 1 a 3 I <ja* lJ 

SaJaIxa)! ^S^la 



I ^jjS^kll ^ ■ i a jftll ^)kJI A^Lj 

y=±i 

:a]IaJ 1 ^a- J c$' 

R=(-U) 
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y = f(x) = -x+l 


l ^j.aLkjli j if 2 ) 2 J jIjuaII l_ 


2y = jc+2 


x=2y-2 


vi ■•jjiSii y,usi ^ fjt , (y)J Hy) (x) 

(X,J ^ ^ (y) o' lf .ui ^ ujj ^ 

t[(Jsi*JLAll J 


y = 2x~2 


:<±j£xl\ aIIjB J l ?' 


l ( x) = 2 jc-2 


> Jj <f> ^ U1 J-* ^ <JU\ 




( f ) AM i> ( / 1 J AljjJaJl pa-Vu J 

.(x = f~ 1 (y)) ^ (y = f(x)) AbU Ja. 

^ f * ; f y ; J i ( y J f * ) £ ^ 

tl^alc. ^dJa^-aud! Aju^LJlj Ail-ill qC. ^uxjlII dlijj ( ( y = f~^ ( x ) 

.£jUll ^JuLdl ( y ) J (Jt T im.a l l Jjil-d] f * ^ ^j! ^Aj 


:- u^ -a a ri?k^)La 

_*a f' y ^ ) a h^tJI AJIjJI ^Uaj 0^ 

<11^11 ,jlkj f f" 1 )<±iJ\n\\ (J-IaJ (f) AM 

■JJ< (f) 

D f-‘ = R f 

*/-' = D f 

. Jlla ,> U1S U 
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J*a S . 


x+3 

y-n x) -— 2 


, x *2 




:<il^li <11 J :(2.15) c 


y — f(x)=-x z - 3 


y(x-2) = x + 3 


yx-2y = x + 3 


yx-x = 2y + 3 


x(y~l)=2y + 3 


*= 2 -ni 


' (*) — i ( y)j 1 ( y ) — i (x) 


y=/ _/ (x)=^ll 

x-1 


y = x -3 


x 2 = y+3 

Ux) —* (y)j ‘(y) (x) 

y 2 = x+3 

.liUj 

y = Jx+3 


' = /- ; (;0 = VJ 73 


*> (3) *U*J| O'f r 1 ) WU1I <]U1 jUki OjSLi 

D r' = (-°°,i)U( i.+oo) 

'■* (2) AlaU^ll (y» ( f ) <M ji. 
SS (~°°,l)U(l t +oo ) 


^ 4 (7> Aim 


^ ^ jUi * f r 1 ) <ii oil J i/ 


Dr ‘* R f=<-~.l)U (!,+<») 


i ; ...s.i i j^j! :(2.16) 


y = /f*J=- 


, x*2 


.<AaA«J 1 <11 .ill i$X+J (jUaj 


1 22 



— H 



'(*) — !(y)j*(y) — ? fx; 


1 2 1 
y = -x — 
2 2 


w'r* j=t- 2 -- 


■U' 




IT " 

: jAj i( 1 ) aJ-A*-*!! o* ( f i 

R f -i =(—. 2 )U( 2 , 4oo j 

'jb(l) (j* ( f ) <11 j]l jUai J 

D f =(-«>,2 )U(2,+o o) 

R r ,=D f =(-°°,2)U(2.+°o) 


'S* ( f ) ^1^1 (jUaj J ^cajluo (7 ; 5JjU-all ^4 

D / = t~’+ 00 ) 

‘ J* ( f ) <11-Al {JXa J 
^/-' = ) 

= J ^ 

D f = R f =1 --,+<*>) 

: ( 1 ) <1 ^Ua 11 ^ ( y 7 AJIjll (jA- ul 


:aHo11 <M a?J :(2.17) J i* 


y = /^; = >/2jc'+7 



.AAu^jfcll 2JI .ill (jAaj (jUaj A^.jl j 


:J. 




y = f(x)=j2x+i 



( 1 ) 


R f =[0,+« o) 

(3) *kUJ| ^ ( f- 1 j <M c5'^ 

= [ 0.+OO J 


/=2*+7 
2x = y 2 -l 






J 
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Jq3- i, _ 



u ( f j iS J JS jk ( / ) <j| j 

: J jIjc .^1 

D r =(- <».+«) , R f =(- 00 ^ ) 


Rf-1 =( -oo,+oo ) 


: u _&? (jJUlljj 

D^.-/ =f-oo /+OQ j 


(Even and Odd Functions) 2 


■■J J 


D 


if-* - Rf — ( o,+co ) 


:5 JIa 11 4 -i^C.) ) < 1!J 


W : ( 2 . 18 ) 


y = f(x) = 4x-7 


. ^ j ■ A. JI <]l.lll (j'Jaj j 


:CulS lj>J ,jj£j 

f(-x)=f( X) 

•yijJl jUi.y X*s . ( f(x)) yyi ^ (x) ^ JS1 

f(x)= 2 x 2 


Hx) ^ (~ X ) ^ yjj lixxjj lil Uc 
f(-x) = 2 (-X) 2 
= 2* 2 



:J aJ 


y = 4x-7 
4x = y+7 
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b) f(x) = 2x S +4x 3 


(-x) = 2(-xf +4(-x) 3 


= -2x S -4x 3 


b) f(x) = 4x 4 -x 2 +7 


f(-x) = 4[-xf -(-x) 2 +7 


= 4x 4 -x 2 +7=f(x) 


= -(2x 5 +4x 3 ) = -f(x) 


.^jj yiii J 


iijjulljll J oil :(2.20) l 


J hh,J . 


/f 




Vj Ciual 5J| jl! o3a <jc 


f(x) = 4x 3 -7x 


b) f(x) = 2x 5 +4x 3 


a) f( x) = 4x 3 -7 x 


.jljjJ jS 


:OillJ o' oil :(2.21) J' ** 


a) /fiJ=5x 2 -^+2 

b ) f(x)=2x 3 +x 2 


* ji V j (jjjjau J j H mJ 


f(-x)=4(-x/-7f~x) 


= -4x J +7x 


'--(4x 3 -7x) = -f(x) 

.ajJjs jl t/1 
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(Graphs of Functions) Jljill ^ (2 


(y = f(x)) r-J J* ^ 

clul^Vl ujj f-j j* 0.& ( f( x)-2x-l) 

(x) ^ '( x.2x-J) <**-j i(x,f( x)) 

( X ) — 1 i$jaJ ^4 JaL C^" ^ JHa^ ( f( X)) 

4 f /(x)j 

( f(x )) ^ Uijj [ 2, 1.0,- 1,-2 ] ( x ) v l r . %1 jli 

(Jj^aJl gnu^ j 


tf) f(x)-3x -4x+2 

f(-x) = 3(-xf -4(-x)+2 
-3x 2 +4x + 2 

f(-x)± f(x) 

f( -x)*-f(x) 

,<i a.jj Vj crniivl jjl (_^l 

b) f(x) = 2x 3 + x 2 


(*) 

f(x) = 2x-l 

(x,y) 

-2 

f( -2 ) - 2( -2 )- 1 - -5 

(-2,-5) 

-1 

f(-l )=2(-I )-l--3 

(-1.-3) 

0 

f(0) = 2(0)-l = -l 

(0,-1) 

1 

f(l)=2(l)-l = l 

(U) 

2 

f(2) = 2(2)-l = 3 

(2.3) 


f(-x)=2(-x)’+(-x) 2 


= -2x J + x 2 


,U 


«U' Lf' 


/(-*)* f(x) 


: J 

f(~x)*-f(x) 


Vj Aj-ijS Ci^al jl t^l 






J- CjLul^Vl <^Jc- ( X, y ) Jallill 


5.JU1I 



J^ll CiVjU* lo. *LU* ^UJI 1^ 

:5 J>-* Jc 0 j£> "^kiJi <]U\j 

y — f ( X ) = mx + i> 

' " U jI ^>* aUA (t;j fm; . r0t * ; uju ^ 


yj “ u.U I 


LfjUu Jaill J ^| ((m=0) ^ 


ujs yui j t(y=b)( f\ lt uu rjji. 0jgi 
** U (O.b) UOi!l ^ ( y) J>k j t(x) 




:( 2 . 22 ) Jl i 



[<m*£j aJIj] 


tfSl) ftijVl jA UIX.J yijll jjUaj 

. A-laiil A^iL aLLI. l*j| ^lua. Aj.iji 5Jb ^Aj 


:(2.24) J1 i. 

y=/fjcj= 7 ^ 

• Ulx*j l^iUaj A>jlj 


Aib] 


•fO.-HojjA aM oiA 

aIUL ‘ W 



Jj Cl-J ^ 


y = f(x)=x 2 

.UI.L.J I 4 .ll .la. j!j 



aJIj] 


‘f.-oQ.+oo (jUajj ^LT AliU^ 0 1 a 

yic ojSj <*lc. <L^j ^Aj aJUU 5JIJ 0 1a ^ .fO,+oo;5JU 


y=f(x)=ax 2 +b 


-(y) A^aiu *lu* i*J ^ ^ ^ 


:<1UI :(2.23) Jl !• 


y^ftxiax 3 


• Ul.l*j l^iUaj .la* jl J 


16 



18 



y = f(x)=S0 Sa X 


(Function Algebra) Jl ^ (2 S) 


f-J :( 2 . 27 ), 

, a>0 


.(a*DJ-( a >0 




W> 6 ^ SjLLxII JU JjjII 

<]|j £jU11j 

: liili i^sUj (g )j (f) CulS I jji 

(/ + s)r*)=/rxj+*(x; 

(/***;«/(*;*(*; 


g 8(x) 


g(x)*0 


J “" di JJUI o' 6 ^ ^ 



pjAijc jlll <Jil] 


‘^' yijU Vsji <iia!i ^aj jUi sjijJl. aj »j* ^ 

.(-oo.-foo ) Ul.l*j .(0 ,+oo ^ l^ilkjj 
jlll Lr A*^ A-04 -* <_$ AaajjjC- jl ^Jlj A>JJ 

; lA> 

f( x )- /n X 


(c f )( X ) - c f( X ) 


fne = 1 



|oo 



l-x>0 


iJLjjbo-ll ojU] JA»JJ (~J ) 44 

X<1 

•J* (g(x)) <j\ ls! 

D g =f— ,77 


: j* ( f g ) 6^ ujM 


Df g = [-2,2] f) [L+°°) 

= [ 1 , 2 ] 


(f s) = 



: uj£* 


= yl(4-x 2 )(x-l) , 7<^2 


i(— ^ 
S 


Df/^-n.U/ltO.+oo) 


= 10 , 1 ) 


i(*-) <W ^W)Jj 



:viu\£ b) :(2.30) <J !• 

f( X) = jx , g(x)=yJl-X 

■(^) j (-) 

/ g 

: J ail 

^ AjLiaJi J£ y> f /f 


=[0,+ 00 ) 
:ujS jU^c. 
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a) (fog)(x)=f(g(x)) 

(g) (f) ^ (X) js 6^ 

(fog)(x) = f(g(x)) 

= 3[g(x)]-4 
= 3[x 2 -2x+6]-4 
= [3x 2 -6x + 18]-4 

=J«/I 

(fog )(x)-3x 2 ~6x+14 

b) <gof)(x)=g(f(x)) 

■J^(f) ( g ) yiJt J(x) 

(gof)(x)=[f(x)l 2 -2[f(x)]+6 


= 13x-4) 2 -2[3x-4]+6 
= 9x 2 -24x+J6-6x+8+6 
-9x 2 -30x+30 




(Composite Functions) JIjaJI ( 2 .6) 

tills <0^1 J On 

uiji <■(}) t yij ^ c^i *JIj f g) ctis iji 

I (f Of g)j I ‘ ( f composed with g ) IjEj] (fog) <_i>j 

(fog)(x) = f(g( X)) 

^ (g) V s ^(*) (fog) jlL: 

■ (f) 

:<JU1I Ha 
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11 

b) (gof)(x)=g(f(x)) 

= 211 13x+3]+5 

= [273x+63J+5 

(gof )(x)=273x+68 

HJ L*jli t (fog=gof) <JUJI ^ 

:(2.33)J1 i. 




f(x)=4x , £(*;=*+/ 

*t>* (jLkj ^.j! 

f/osX*; 4 b) (gof)(x) 
c) ( f of )( x) ‘ d) ( g o g )( X ) 

a) (fog)(x)=f(g( x)) 

= 4s(x) = /x + l 


Jq3~ 



W :(2 .32) 

f(x)=13x + 3 , g(x)=21x + 5 


:a >jl 


aj (fog)(x) 4 (gof)(x) 

a) <fog)(x) = f(g( x) ) 

= 13/21x+5]+3 
= [273x+65]+3 


■J- 


^ = [ ~y,+oo ^ 


f/o«J^J=27ij+6S 



:ails,i ] : (2-34) <J| 

f(x)=x-2 , g(x)=5x+Ji 


b) (gof)(x) = 8(f<*» 

=g(4*) 


:(jUai A=k.j| 


= yfc + l 


(gof)(x) 


P = [0,*<>°) 


a) (gof)(x)=g(f(x)) 


c) (fof)(x) = f(f(x)) 

=f(^) 


= g(x-2) 


= 'Jjx =(x 2 ’ 


= 5[x-2 ]+(J7^2) 


D = [ 0,+oo ) 


= 5x-10 + Jx-2 


0 = /2,+~) 


d) <8°8)(x)=g(g(x)) 

= g(x + J) 


-lx+n + 1 


V 


: u^ li-uj (jUk, 0a>j| . 
' b ) n 2 


x~5 


P)J^s. 


Jqa 1 


: J All 


a) f(x) = l x -8 
2 

D =(-oo t +oo J 


b > it».-L 


/? = C — 00,-f-oo ) 


X-5 

D = (-~,5)U(5, + ~) 


Uy) (x) jUjV 


f(x)=y = . 

yx~Sy = 2 
yx = 5y+2 


x=*y±i 




ijji _>Ul t-J jjJtzj 


(2) i* 4Ji«i 


:3JUI C.VU11 f(x) ^ J ^ 


a ) f(x) = -3x 2 +2x-4 

, at 

x = 0 

b) f(x) = -JL_ 

x 2 +1 

» at 

x = 4 

c) f(x) = \x\ + 4 

.at 

x = -I 

1 

f( *) = -3x 2 +2x — 4 


, at *: 

f(°)~ -3(0 )+2( 0 )- 4 = 

0+0-4 = -4 


f( x) = — ~ 

x 2 +] 


, at x= 

f(4) = ^S 4 ) 4 

4 


(4) 2 +l 7(5 + /" 

17 


ft*) = \x\ + 4 


, at x = 


f< ~ 1 * = \-l\+4 = l + 4 = 5 


A. 


152 


^ ^ o' Cjjil 

O- ujSj o' ^ V jkll 

•' o**" J 


4x-7 
j5x + 3 


2) f(x) 



a) f(x) = j8-4x 


o’Jai :(3) Jl 1* 



a ) f(x) = yj8-4x 


^jUai ^jl :(4) J *« 


• b) 


f(x) = 


8x 

j4-2x 


:J ** 


4s-7 

V5I+I 


5* + 3>0 


5x>-3 


3 



J uj^j J V jl^LJl J 


8-4x>0 


•u? 


-4x>-8 

»r-^; ^ jaj rjc; j-u- ^ Uuiiu 

l i_ ill . i A ^ If, 1 t \’’t i *n^ 

x£2 


(jUai (jl (^1 


D ~(~°o,2] 


b) 


^ ‘f JC = - 


/f jr; = -if_ 
x*-4 


x*±2 


2) J f* = 2; I^U^jLLJI i^cVl 

J>*9TV-2,2/ 








D = (-2,2 ) 




Uj%j 
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J(>a II 


V 


_jc j\ i-i-sUl jl AJUI JjJ | j| ^ 



a) f(x) = 4x 3 , b) f(x) = !Tx 

c) f< x > = ^2 , d) f(x)= 2 x 2 -5 


e) f(x)=x+\x\ , f) f (x) = _^__ 

3x 2 -9 



,x = -4j x=4 ljcU ^ cK Ud Jii J ^ 
£>, =^\f±4) 


*>) f(x) = yl49-x 2 

: ^| j'-y J l> 0_& o' jiaJI tll&j jill jIjUI 


f(x) = 4x 3 


49-x 2 >0 
- x 2 > —49 


b) 


c ) 


f(-x) = 4(- xf =-4x 3 =-f( x) 

( f(-x) = -f(x)) J 'V 


0 jLi] JJJxJj ( -/ J 


f(x)=lTx 


f (- x )= y ^ x =- ifx =- f ( x > 

.ijJjSAlUl o ' 1 /' ( f (-*) = - f (x>> 

f ( x )= 4 


= 7 =/ftJ 


* 2 <49 


jAaJl 3 aLj 


*<±7 


-7 <, x<7 


:<]IJI jUaj 


D = 1-7,7) 
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jt+2 


f (x ) = Jx+2 


g(x) = s/J^ 


a ) (fog) 

C ) (fof) 

a) (fog). 

(f°g) 

b) (gof) 


&\ •* } 

x-1 


, b) (gof) 
. d) (gog) 


f( g(x)) 


-f(~) 

x-l 



i (x-l ) j Ja-JI wi 

x-l x-l 
4+2x- 2 2x+2 


g(f(x)) 


a) (f+g)(x) 
c) (fg)<x) 


b) (f 
d) ( f / 


a) (f + g)(*) = f(x)+ g(x) 


b) (f-g)(x)=f(x)-g(x) 

= Jx + 2-j3-x 

* (fg)(x) = f( x)g(x) 



g)(x) 

)(X) 


of' , 


^>J(x+2)(3-x) 



<(x + 2) ^ (.'Ulj 


(gog)(x) = 

f(x)=Jx 

a) (fog) 
a ) (fog)( X ) 


Ux-1) 

• • J*-Oj 

4(x-l) _ 4x-4 
4-(x-l ) 4-x + ] 

4x-4 

~5~-x 


^ lol :(12) J! 1. 

g(x)=2x+3 




* b) (gof) 


= f(g(x)) 
*f(2x + 3) 



-y[2x + 3 

>*/ 2 
1 !’+°°) 


(gof )= 


4( x + 2 ) 
l-( x + 2 ) 


4x + 8 4x + 8 


l-x-2 -x-1 

c) (fof) = f(f(x)) 




1 


x + 2 


) 


(~)+2 
x + 2 


• ( x + 2 ) iaiiiill 

(fof ) = £±j_ , x + 2 

l+2(x+2) l + 2x + 4 

^ x + 2 
2 x+5 

d) <8 ° S >< X )=g(g(x )) 


4 





v 


a) f(0) , 


a) fd) , 





b) (gof)(x)=g(f< x >l 

= g( 'fx) 

= 2yfx + 3 
D = [0.+°°) 

: CijIS |jl : (2) <Lu 

f( X) = x 3 +4x-3 

b) f< ~'> ’ c > f(0) , d) f(j2) 

x 2 + 4 

> f( {’ • b) f(a‘) c) 


:Oil £ li) :(3) **“* 


f(-Ja) 


( 2 ) (JiL, 1 in 

:0ilS 4 =(1) <JL 

f(x) = 2x + 5 

b) f( 3) , c ; /r-|; , d) fM) 



f(x)=x 2 -4x 


g(x) = 3x-l 


f(x)=x 2 -2x+7 


a) (f+g)(-2) 
c) (f8X3) 

f( x)=3x 2 + 2 
a) (f + g)(x) t b) 

f(x)=3x+l 
a> <f + g)(x) 

f<*)=x 2 


•■iij 


' b) (f-g)(-2) 

, d) <£)(3) 

s 


f( x + 4) 


Jl jA\ ijiaj Jl_Lu a* J :(s) 4t L„ 


13) :(9) iL- 
£( x) = 4x 4 + 5* 




r / ^ ; , c) (—)(*) 

J g 


a) f(x) = 7.4 , b) f( X ) = 8x 

C ) f(x) = J7+5 f f(x) = ~ 

x J 


:OjlS lij :(10) 
g r ^;=-2 

^ (fg)(x) 


a > f(x) = 4& , b) f(x) = -4 >/I 


£ 

:u£M *(7) 


li] :(«) **“* 


g('*j = -2;r + ./ 


^ f(*)=425- x 2 


b) f(x)= 


x+5 



a) (fog)(x) 



b) ( gof)( x ) 


■■JljjU J jill aaj :( 16 ) <Lu 

a ) f(x) = 4x-5 , b) f(x)=i-2x 3 

c) f(x) = -2x s + i > d) f(x) = -j3-2x 

e) lixteiZl 

x+1 


0*4jJ 


■>' j' Jjjli ^ J\ :(17) 2iUi 


a) 


f(*)=x s + 2x 3 


_>aVj 


/( a: J = 


* 2 +7 


b) 


a) (f + g)< x > 


b > <fg)(x) 


f( x)=3x+2 
°) (fog)(x) 

f(x) = x i 
a ) <fog)(x) 

r 2 , 
f(x) = ?L^i 
X 2 +1 

a) 


'j] :(l2) iiL, 

g( x ) = -4x-6 
b ) (gof)(x) 

’.Cite. 13) : (13) Umu 
g(x)=Jx 

b ) (gof)(x) 


:Cite 13) : (14) Uu- 


g(x)=Jx 77 




JfxJ 


b) ( gof)(x ) 




(2) *UUI 




; J V 4 ^ J.^1 ^i- 


i3jil eoL^ ;(i 8 ) 

*>JJ V j 




f(x) = 8 , &J f( x )~ x _j , Cj f(x) = 3x-4 


l-a) 5 

1-b) 11 

l-c)4 l-d) -3 

A 



2-o) 2 

2-b) -8 

2-c) -3 2-d)6yf2-3 

b*jj J 

jl A*>jj aJUII Jjj» ^ :(i9) SJL* 

3-fl) - 
1 

“ 2 3-b) - J- 

3-c) 1 a 




+4a 2 fl +4 

a + 4 

o) 

/(*;= 

--4x 2 -7x 

4) x 2 +6x+15 


1 b) 

f(x)~- 

= — x 8 + 2x 4 

5-fl) 

D = ( -oo,+oo ) 

f R=7.4 

4 

5-fc) 

D =f-oo,+oo j 

• R = (—oo,+oo) 




5-c) 

0 =(-5,+a» j 

. R = [0,+oo) 

c) 

f(x) = 

=x\h-x 2 

5-rf) 

D =(-'*>, 0 )(J ( 0,+co ) 

. /?=f-oo,o;6'ra+«>; 

• 



6-a) 

D = [0,-foo j 

• R = [0,+ <*>) 




6-fc) 

D ~ [ 0, 4-oo j 

. R=(-oo > 0) 



3^aill ’(20^ ajLujw* 

7-a) 

D -l-s,5] 

• * = /0,57 




7-b) 

D = (-<», 3)U(3,+oo ) 

. R=(-oo.l)U(l.+°°) 




8-a) 


3 

j, 


j: 2 ,-3<x<1 

5 8-b) 19 

8-c) -24 8-d) -g 


/( * j = < 

I ,1 <x<2 


4x * +3x 2 +5x + 2 
I2 * 6 +8x 4 +15x 3 + 10x 



3- x , x>2 


9-a) 

9-b) 

*-c) 



11 -a) 

X 2 -2x + l 

n-o; 

-3x’+x 2 

12 -a) 

-12x-16 

■ 12-*) 

-12x-14 

13 -a) 

X 

■ 13-4) 

w 

H-a) 

X 

• 14-4) 

1 2x2 


7+2 


ix 2 +i 

15 -a) 

1 ‘ 

• 15-4) 



\x 2 -l 


16-a) 

x + 5 

• 16-4) 

Jlzl 


4 


V 2 

16-c) 

j/*_£ 

• 16 -d) 

j-, 2 


VS 2 


2 


l~x 



,9 -q) - . 

• 19 - 4 ) 

AjJ ' 







(x=l) 



t _ 

(x-1) ^ c±A f(x) 




{ ' N) jjU Uij£ f(x) M ojS [(c) jjU V o^j] ( C) 


:^UI ^. u«S J 1 UU I 


Iqx&*& f( x ) J£+ yM\ 


jL-J ( 1 ) i> ujlij ( X ) i Ltf^ O* (l) o*^j& (x) 


( X ) 1 

0.9 

0.99 

0.999 

j 

1.001 

1.01 1 

1.1 1 

/( X ) 

1 19 

il .99 

1.999 


2.001 

2.01 

2.1 


( 2 ) Qa Ujj Wujj /(* ) d - U^-A ‘ Jj -^ L >* 

o*(x) ^ 

0- ^ f(x) aM J 4 ^M ^Jl ^ uJ J^J 

(jSij ^ (1) X3 jA \ ( x ) <^>*1 ^ ^ 

^4Aj\\ Ajc. Uj^c. U ^a j t( x = J ) ^ 



lim 

*->/ 



:^J :( 3 . 1 )Jl 1 


*( x = l ) Aic. ( f ( x ) = — — - ) aJUI (jl V jt -^v^ -i 

x- y 

jUall Jc . U^lll J tl ^ L^a ^ILJI JjSj aJUII 6 1 a AjV J&j 

{ (1) Q+ J & 1 jl ^ c .^1 J^l Ai'jXA JjSj /( *J ‘ AJ J *-4 

• ( 1 ) ( 3 -* ja - i- ci l 1 UaJ j 


' 4 / O * ( X J 
1 & U 1 




j*-+ 05^ 


^ .j* US i f jt < ] ) jUuJl jl (x> 1 ) 0g*$ 

^ - mi , 

. Ajc. Ij^ic. U J&J i ( x = J ) Aic. AS JAJ* < *u * J W^j 

. i^cVl -lai 


185 


184 



y = f(x) 


lim (* 2 + 4 ) = i 3 
x —>3 


f(x) ttd 5Ui ^ ( 13) <^\ J ^ ^ ^ 



f( 3 ) = (( 3) 2 + 4)=9 + 4 = 13 


Ljbl$-ilt (3.2) 

(Left and right limits) 



Uijr. f(x) JjjH AjW^ J 6 ^ qa 

U^Lj <LL J ^ jjc j+xij i(2) .n*JI ^ (] ) jaJJ ( x ) j y£ 


Urn 



x-l 


= 2 


:^rs Ajjt* ilh ^ 


-(3-2) J1 1 

lim (x 2 + 4 ) 

x ->3 


lim f(*)= N 

x-*c 


(N ) o* 3 

t^_L* ( c ) •i.iJtH (3* J* * -** ^ ( X ) 03^ 


/ > ’,1 ^ 

fx/ 


.ui» t>* 



— ' \ 


J ' (*) jjilJl 0 

°* iilil J 


:J aJ 

jl ji-L-ai Ltul U\^l Ijj 

f /(•*; = *' +4; aHjM ^A (*j 





<ic. 


w >i«u 1 




J* f(x) J* J w cijU; J* 

W Wji ^a /(*> U«J csjUi fc ; a- jU ^ ^ (x) y 

c J 0* u^' <&■ i> 

lim f(x) = Zim /(*; 

*~* c ~ x — > c* 

:i> ^ 

L = R 

•vlulS ljli ^ jL..t» LbjIj j_^uJ 

L = R 


^ ‘(exist) isy^^ [limf(x)l g;l . /(jtJ W 'j-’ 2 

Jt-4C 




jUJl o* (c) o* f o* (c) o* 4JJ& f *,) 



r^JllillS Ljjjaljj l^-ig. 


J^J 


lim f(x)-L 

X — >c~ 

W ft; 0jS: yui ^ o' </' .(fe/^jLy ^ (L) ^ 

■J ‘Wi* Ji-J Uj 1*18, jUJI it+Crfc) O* (x) 


lim f(x)~R 

X-+C* 



^ '(right )oi^ (/?; lin*. 

J U^' <4r+ o* ( C ) O* (x) V 



uLjl-SLJi 




J? joujUL. j£. CiilS lali t | 


• v - Jj 5 syi jj^ii j >s< 


‘OM 






O * 




jUJI <> ji^a\\ <> ^j£> ( x ) 4 . . 



- 0.1 

- 0.01 

- 0.001 


0.001 

0.01 

/(*) 

-10 

-100 

-1000 

_ 

1000 

100 


0.1 

10 


=u' c?! ‘u^jUu J v | 

L * R 

: l } ?£■ 


•* U > gj T jUiij ^ IULjj 


lim — 

x->0 x 


JJC 




| j ) ij 


L * R 




uj£ [lim f(x)] Jl i f(x) -Jail ^ ali 


jr ^ (/I » r£toes 


not exist ) 


:^UI 

^ Of * -1 ^-° 

: UJ& d -^V «.>.»>• [li m f(x)j 
x—*c 

lim fix) = lim f(x) 


•J :(3.3) JL 


ft’m — 

jr— >0 ■* 


: <11 all :(3-4) J- 14 


••■***>• 



>r 


lim f(x) 

x ->2 




a) lim f(*) ’ b ) lim f(x> 

x-*r JC -* 2 * 


’ ' f 3 1 •*»>. 6 j£ 


(properties of limits) fulfill u-alji (3.3) 


(x) f( X ) ^ ^ ‘( X - 2 J UJ^ 

( x ) J ‘ <JJ <6^ O* (2) .nd 

: UJ^ 

/i‘m f( x )~ lim f(*+l )=2+l=3 

x — >2 x — >2 





cUsO. 


•(3.10) <Ji i 


a) n m iJ+2? =Him( x ? + 2 H' 


x->0 


x-*0 


= [(0f+2] S =[2] 5 =32 


dJ- SU' SS ^ 

• '-J ^ 4-j* ^ ‘> _ ^ 


. ,f(x).g(x)]=llimf( x >]tlim g(*)l 

llfll ' * X-*C X->C 

x->* 


b) i; m ^Tn = 


/im 

x->2 




/imf* +/2 ) 

x— »2 


= J(2) 2 + 12) =J 4 + 12 

= 416 = 4 




fix) 


lim f( x ) 


lim~^ 

x_> c g(x) Umg(x) 


(lint s(*)* 0) 


:(3.9)J 1 

a) lim 5x= [ lim 5][ lim X] 

x-*—4 x—>—4 x — > — 4 


= 5 x (-4) = -20 


b) lim ( 4x + 2 )=lim (4x) + lim 2 

x ~* 3 x ~* 3 x — )3 


-[lim 4] [lim x] + lim 2 

x ~* 3 *~*3 x->J 

= 4 x (3) + 2 = 14 




.. * 2 +5x+6_ f . fJt+JXjr+2) 

lim — ? — 7 ““ hm ~ — — — ■~ L 

x-*-2 X —4 x-»-2 ( x 2)(x+2) 

** (~ 2 ) «? (X) JjJM laJ ^ 

:Jc Jk-oxis iUjU-aoaJ ^IjLj il jL-a tfjLuVf Jt + 2 J 

' I ^ ~~~2 ) 

lim ^ T* 2 ,’ - lim ^ 

,—1<x-2Hxx2) ;™ 2 ( x -2> 


4 ( X 2 ) qC. Q^ai 


(x+3) _ -2+3 1 _ 
•(x-2) -2-2 4 


w am-isss 


lim(*+6) 

M 

limfx-7) 

! x-+2 


■m 


:_jL-aU ,*11*11 UjIc aJIj g 


:3-»U iJiOU 

^ (Jjkjii ^iyi 

L >i» .j U4 - j i 

(a 2 -b 2 ) = (a-b)(a+b) 

(a 3 -b 3 ) = ( a -b)(a 2 + ab+b 2 ) 

(a i + fc i ; = ,' 0+ *; ( V_ a 6 + ^; 


:(3.12) 


/foi 

x -*~2 x z -4 


^ ^ P* oji ( X ~ 2 . :J 3 

■<~2,^ ujS w d 
' * J S- 1 ufij 1* >* . 

Jjki 

^ ^ ^ « a JAJ 6- u-lii o' 


I 

jl 

» 

i 

<■* 

l 

f! 

I 

f. 

i 

i 

I 

•i 

t 

! 

1 

1 1 

tl 



»fx = 2; a# Uait Ijtw, jjSj f tfJ| J Vj U-.N;, 
f IU ,> ^ Jkji l6j ^ jjj J ^ 

t ’,77-fc -y: i, “ 1 

Jt->2 * 2 x _ 4 2 f*-2j 


= /i'rn (* 2 +2*+4) 
-r— >2 


SB (f2J 2 +2f2J+4J 


= 4 + 4+4 = 12 


b > lim it* 
*->-2 * + 2 


JjLa J (jiwjjuftj 

^ ‘0K>* d> i> •jWc- J tjala^ ^ Ujj 

Hm ~~j = lim t^JlLK*L+ll 

*-+* 1 x-+l x-1 


=i im (^dli±iH^±n 

x->l x-1 


= lim(x+i)( x 2 +1) 
x->i 


S(I+i )U 2 + 1)=2 + 2 = 4 



<JL^^=ii m <rx +3) 

, (4x-3) *->9 

= y[9+3) = 3 + 3 = 6 


i (x = ~2 ) UJ& fJj^ o' 

‘flUl oal -^il c. Jm? t 


s.ir,.<j ^S\j (jc- aLJ oAC (_pa J jlLj 4jM CjUsjL^ali 

.vJjSU lKj UJ^ Vjl iW ^jU-* AjIc. di* v-JUall 


jc J + 5 ,. (x + 2)(x 2 -2x + 4 ) 

STTF'/iS 7^37 


= lim (X -2 x + 4) 

x->-2 


:U\a\ CiUtiM A=.jl :(3.16) Jl i. 


=((-2f-2(-2)+4) 


= 4 + 4 + 4 = J2 


a) lim — r 

*->2 * + ' 


lim V 4 


C ) lim (2x 2 -i) 

x-*-3 


' d > lim , 1 

x->3 A 


^ <#' ‘ji-U ^ ^ y J J^| |j* yJ 


»(*) oc jiUJI 

a) lim id±l_ ( 2 J 2 +4 4 + 4 8 

*~*2 * + / ( 2 )+] ~ 3 3 


lim 

x—*9 vx-3 


i, 3» ^ % I A 


:(3.15)JL 


^OA L , 

LWv >‘ J^S-k-ji .( ,. , 

• j ^1 m 0S]j , JU 

^*v ‘ 


S _ 0 _Q n 

x 2 +1 (0) 2 +l 1 ~ 


,, lim ,5 - 4 = 154 
b) x^>o 


lim (x 2 -3x) 5 = ((2) 2 -3(2)) 5 

x — >2 


,, lim (2 x 2 -1)=(2(-3?-1) = 18- 1 = 17 

C> x->-3 


= (4-6) 5 =(- 2 ) 5 =- 32 


V x 4/ > _(8) y > (2 3 ) y 2 4 

lim ~~r : — = — - — = — 

x-*8 3 3 3 3 


2 - 2 

d) ft?, I"! 


Ja.jl ;p,27j 


«) lim X ~~- 

x ->-7 * +7 


C) lim £jzl_ 
x -*4 x 


olMI :(3-18) J- 


, b) lim ~T~T 
x — >-2 4-x 


( 9+x) 2 z li 
d) lim ' x 

X -»0 


&*&.(*) oe. «ul |j* 

OJ* 6c- • jLc. A uJ ^ 


aj /wm 3(2x-i) 2 , . .. x 

x ~+~i » b) hm -y — 

x-*0 x c + 1 


c ) Hm (* 2 -3 x i 5 
*-*2 


;• x ^* 
d ) hm — 


Qj • ( X ) ijC. 

lim 3( 2x 1 i2 

~I) = 3(2(-l)- 1) 2 


~ 3 (~2-l) 2 =3(-3 




a) 




: ( 3 -19) j, 


x 3 -64 


3 

}%l2(x-4) 

. b) 

Um ii » 

x - 4-3 y( x + 3 ) 

lim 4( ]~ 2) 

x ->2 ( x -8 ) 

. d) 

lim 

x-43 x° ~27 


■J — *9 

(*) 6t Iji— uA fti-ll J -W*i 

io^ J jja (> » j4c. f Uull J JL*JI J uJ 


a) 


lim ~~=l im L*- 4 ><* 2 +4* +4 2 ) 

x -^tJ2(x 4) x ^ 4 12(x-4) 


( x 2 +4x +4 2 ) 


-- lim 

x -*4 


= T2 ((4) +4 < 4)+16) 


= — (16+16+16) 


~~12 ( 4 8 ) —4 


lim 

x+-7 


x 2 -49 
x +7 


= lim 

x — >-7 


(x-7 )(x+7) 
(x+7) 


= lim ( x -7 ) =(( -7 ) -7 ) =-I4 

x->-7 


b) 


lim 

x -4—2 


X 4 -16 
4-x 2 


= lim 

x->-2 


(x 2 -4)(x 2 +4) 
~(x 2 -4) 


- lim ~(x 2 +4 ) 

x ->-2 


= -((-2f +4)=-{4+4)=-8 

c) lim d T^r = lim 7 i-^~V — 

X -* 4 x 4 X-*$( 4x -2)(4x+2) 

= lim — -=L 

x->4(4x+2) (44+2) 

(2+2) ~~ 4 

X -X) X 


= lim 

x -X) 


X( X +18 ) 


- lim x +18 

x-M) 


x —>0 



45x(x-5) 
um — 7 = — 7 =^- 
V* -V5 


cU 


■ Km 

x — >5 (Vx-^/JJ 

= //m (JJ+yfc) 

X — >5 


=J5(5) (-JJ + JJ)=5 (2 JJ)=10j5 


'-lim . 2 77 , 


1 _1 
i((i) 2 +n 2 


lim ~t JL ; = Hm / 

x-»; * -1 x ->i x -1 


* -2*-3 
am , 

, « 

lim 

x-»3 


x -»-5 

,. 3x 2 -9x 

/f) 

lim ' 

lim j 

x -»0 

* u / 

x — >2 


<JU1I :(3.21)JI — - 

x 2 + 2 jt-3. 

F V T * 


. .1 

(Jjlao <Ajl* i\jiuua £)jfe i) 


v ,, tuit. 


-lim ? 

x(x 3 -1) 


(x-l)(x+l) 

lim n 

c-*/ x(x-l)(x +x+l) 

(x+1) 

im ? 

r -»/ X( X +X + 1 ) 


B _ JZ±LL_ = i 

J((J) 2 +1+1) 3 


lim x -5 
* ->5 _i__ y r~ rr 

rz 7= * — >5 ~vJ 

vT ,/rr 


211 








uLjLqU! 



j ^ ( a) aw* ^ >’ ^ a 

.(y,) J (>,)•> 

W 




^ < B j Uifl a* **j« /(*> 431 J 0jS ^ ^ 

/(., J ^ ‘/W *“ ^ ** 0j * (0) °' 

.LLSa. i^iC. OJ^j ci '■^ 

;Uj\j 


s \a\5 


••■>»>* Hm f( x ) ^ 


x -*a 


:uP ^ 


lim f (*) = f (°) 


[x > SO 4 * Laic. < 


^11 




^jjSI 


•O' j 

L = R 

■ ( 9 ) v M J ,Sj -*>- J gS-i 


(continuity of the function) *J14 (34) 

jl y tf* ‘t^J »« ujS, V 3JUI J u j ^ 

** * Au» 0* r» ^ J 0jJ 

JiiS 




uLflsJ 



x -*2 




2x +7 2 ( 2) +7 

x 2 -x -1 * h >2 2 ( 2) 2 -( 2 ) 





221 


220 



223 


oULfiiJ, 


2x + I 

^ X * 2x 2 -x-l 

2(1)+1 _3 

f(I) ~ 2(1?-(1)-1 0 

ISjtUk JjC AJI.1II (jl L)\^ (_JjLoU flU jj] t-*n^. J 

jli t jijl} fl ^ J l — : i**‘ j •( x = 1 ) i-LLU ^ic. 

• ( X = l) Ajaijl AiC- "aL ^u jjc." 3 ^Wii4 jjC aM jl ^'.j |^A 


^ ^ V f I 5a!lall 5JIil Cul£ |jl Lc. :(3.27) Jl i* 

:(x = 3) 

x 2 -9 

x—3 9 X * 3 

5 . x=3 




222 



• JjSfl 

limf( x )~lim (* 2 +1) 

X -40 JE -40 



: JjVl J* >111 


-(( 0 ) 2 + 1)=1 


f(x)= 



x-2 


UJ L j^l 

lujlim Ja>all 


fr } - ( 2 ?- 4 ( 2 ? 8-16 _-8 

< 2)-2 0 0 


lim (x 2 +1)=(0) 2 +1 =1 

x-X) 

f(0)=2 

• JJ 1 

lim f (* ) *f ( o ) 

x~X) 

•( x =0) <llii ^ joc* s > c- ^ ^ 






J.j.a 


limf(x)=f ( 2 >= 4 

x->2 


*(x~2) iiaioll Aic. ft j /u i b > J ^1 


•>*— ^ if® (k) CuU 4^A ±>j\ :(3.31) J1 1* 


f(x)= 


x 2 +x-2 

x*-3x+2 

2 k -5 


x*l 

x=l 


:*M A=u v J 


limf(x)-lim — 2 - +x — — 

x->; x-*ix*-3x+2 


- lim 

X-+1 


(x+2)(x-l) 

(x-l)(x-2) 






uU-fiL-fl. 


w vr-5 _ . — 

lirn Jl25~!™2S <y[x-5)(Jx +5) 

X ->2.5 


= lim 


x l ™ s<^+5) 


(J25 +5) 5+5 70 



( 3 ) ^ 41^1 


: uA*^ ^.jl :(2) J_ '• 


a) 


lim 

x -»J 


5x-6 
2x +7 


. w 


lim 

X -4—2 


x 2 -X -6 

x +2 


:yi2» obt+ii! :(1) J 




fi/w 

Jt->2 


2* 2 - 5 * -2 
x-2 




lim 

x -*25 


JI-5 

x - 25 


: J 


:cV 


*1 


lim - ~ g - 5(3) ~ 6 J 5 ~ 6 
-5 2x +7 2fi;+7 7 




lim 

*-4-2 


x-x -6 
x+2 


- lim 

x -4-2 


( x-3)(x+2 ) 
(x+2) 


= lim (x-3) 

X -4-2 


=ff-2)-j;=~5 



231 






dULSiJ, 



a) 


x 2 -l 


X — 




(x-l)(x + 1) 


X™ x(x-l)(x 2 +x + 1 ) 


-lim 


(x+1) 


b) 


x-*l * (x +X+1) 

((!)+*) _2 
l((l) 2 +(])+l) 3 

47+4-2 


lim 

x->0 x 


3^ j+ if* 

47+4-2 ylx +4 + 2 . (x+4)-4 

i l Z~^r-7TTT^ = iZ 7747777T) 


cl4&- 


••uAslUl uiM oU*4 A^jl : (3) 


47-47 
^ ftg -TT“ 


, b) lim ~ 4 

’ ' x->3 


a) 47-47 _ ,. (47-45 ) 


l ™ 5 (47-4J)(47 + 45) 

'-“ZTJTTWj 


(47+41) 247 

b> lim 'll 2 -4 =J(3> 2 -4 =47^4 =47 


x — »5 


-All 


= *™ 0 TfTTTTTT) 


i}™ JTTTTTTj 



a) 


*-L 

lim 

x -+i x J -7 


o^i i (4) 


, W 

x->0 * 
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: jjjullsll :(5) J * * 






5xj^2 

/im 7 * 

x -»+°° 




,. 2x J -5x+4 

lim —5 — 7-5 — 
x — >+00 ^ x — 2 x —5 


: J xH 


0) 


lim 

x — >-H» 


5x+2 
7 x —4 


- -4 ) Alaiill oic. aL-oI* jxb. AjIIjII <11 all J dull! 1 (6) Ji ** 


f(x) = 


x 2 +3x-4 

x+4 

2x 2 +l 


x±-4 

x=-4 



f(x)=2x 2 +] 


f( 4 )=2(-4) 2 + ] = 2 xl6 + l = 33 


* ( x = -^4 ) AJaSull Oic. Ail J** f( X ) 


o' ^ 


^IL*1I J 11 il l ^1 ( — j A_)l$_i]l J 02hi 

00 

Ux) c> 


lim 


— - f - 
-X X _ 


5 + i 


? rt = //« — f - 

— x —>+00 7 _ __ 

* * x 



5+0 5 
7 -0 ~7 


04Sl » . 

^ fMJ 



(*-■ ■" 1 13 1 ( ^ Ajl^ill jjjSu ^LuJI (jZaijjullj 




lim 

x-*3 



lim 

x->3 


( x-3)(x 2 +3x+9) 
(x-3~) ~ 


-lim (* 2 +3x+9) 


=((3) 2 +3( 3 )+9 ) 
= ( 9+9+9) =27 


(x = 3)4±i ill .ik. LiJ J <j\ 

:J liixkj 

lim f(x)*f(3\ 

*-*3 

•(x = 3)*3^3i iic ;La- u _yc <1UI J (/I 


■(x=i)X\z& ^ yui J : (8) <> — 11 



= lim ( x -i ) 

x ->-4 


= (-4-l)=- 5 

iL«J aI'j^ <]|j ^ J 

//m f(x)*f(- 4 ) 

x-*-4 

.( x ~-4 ) <kLill .ik. A. I , jjc. ^JIaII J 

aL^u jjc yuj <1|J J ^ j ». 

x s -27 

/f*jJ 

x s 


» JT^= J 

> Jt=j 



4 Ufl'ilt Xic. ( k ) Culall 


f-* = yj 


=rr/;+/j=2 

•i^ ai o*^i J »-a^ (r = 7jaU-.« iic. 31. .A. 5JIJ 

3 k — ] = 2 


=J- 


-*a 



x 2 -I 

x -1 ’ x * ] 

f( x) = 3 

/(*;=■ 

n -1 , x=i 

f(D = 3 



«y>. f( X ) j 

f(x) = 3 k-l 

lim 

x->/ x - J X->J (x- 1 ) 

f(l)= 3 k-l 

= lim (x 2 +x + 1 ) 

X — >/ 


llr *. x _j -Um 

X ~ J * 1 x 1 x — >/ 

=(( 1) 2 +( 1 )+ 1)=3 


= lim ( x +i ) 

x->7 

.*ZjA*(Um f(x» JJi 


:UJ 


f(x)=f ( ])=3 

x — >/ 


3 * =5 


•( X — 1 ) A lift ill -ViC. 4 (jl (^i 




[JJail Jjoll ^ 


' 2 -9 


a) lim -—J 

x^-3 X+J 
.. 7(x-3) 

c > 


» b) U m 

*->-2 *( x +2) 


d) lint 


x~ 


- 4 / 2x 2 +5 X _7 


Mj^l] :<JW1 J jill CjUI^oI! 

a ) .. yf2x-6 -2 „ * 

lim ~77~~7T~ ’ W l lm ~ r~~7 — r== 

x-»5 (X 5; ^ ->o >Jx +4 -y/^T- x 


ill] :«j!ta Jlj-d] CjU+JI a^jI :(4) iL- 


Q) ... 3* J + 5* 2 

lint ^ j 

x-*oox -x +3 


b) lim 


7 -5x x 


'"l4x 2 -2x-12 


(3) tJjl ■ an 


Jl^y oUbOUl 


O-a*. 


.^Uoll (jia4j«Sllj <JI ill llajU JjJ J 

‘ J**-“ J (J JJC 5_uS <auiilJ CulS lil 2 

' > • ** 

.flLJI (jK^lVill (Jjlxlll 

• jM t5>lj- ^ Sr>>^i "jV *JljB ois Ij) .3 

i^Jl UiU ^IS |j] 4 

00 " • 

■ pl**ll (x) — 1 0*1 ulcl ijc. f lUj 


:Ubll Jljjll oL>l*il! :(5) '*&** 


a) 

lim ( -4.3 ) 

. b) 


x 2 +4x 

x ->2 

/zm 

X-40 

2x 

c) 

lim ~~~~~^ x 

. <# 

lim 

Y — *7 

x 2 -49 


x ->2 ■* 2 + 2* -5 

x-7 


[>iU ^yu] :<Jtm Ji jJ] cU^i a*,! :(1) 3jL- 


a) 

lim ( x 2 + x +i \ 

» />J 

„ X + 4 

«m j 



x -*0 x — 2 

c) 

lim ~ 

*->-2 * -5 

. <« 

,. Zx J + 9 

/zm 

x->-3 * 


lim f ( x ) 

x-*0 


.-liiaj J ^ iJIJ ^ W =(9) ilL,, 
f*+3 , *<0 

7*H 

[* . *>0 


lim fix ) 

x -»/ 


a' yta 5jl«j J^jl :(io) i±^ 


f(x)= 


2x 

x+J 


X<J 

x>l 


'( X - -2 ) -Uaiil] die ^ 


VJU1I CljlS I 


/r*;= 


*'+*-2 

*+2 

7 


x±—2 

x=-2 


a) 


lim 

X—>oo 


Sx 3 -3x + 9 
x 3 -5x 2 -8 


c) lim ( X 2 +2x -12 ) 

x ->2 



x^o 2x 


*> 

x^3 x* —2x -3 


* b) lim 


X 2 - 5 X -3 


x->-3 x -4 


C) 


4x 3 + 8 


d) 


lim 

X — »ao 


2x 5 +2x -4 
3x 4 +2x +7 


: (x = 2 ) UOiU 


** *A\dl\ Cul£ Ijl LaC. 




:( 12 ) 


iL* 


N-JljJl oLl^j jf <clLa4 


^ lim 


X ~5 


/ 3 -d 


f( x) = 








( 4 . 1 ) 

(finding a derivative of a function) 


ji l/f x). uj* * f(x) (jUai f x) Cu\£ 13 
- (x) ■*& f'(x) >jiu 4} yjx ^iilj - f(x) JjV 1 <SiU 

«Jf )*!i 


f(x) = lim IL *+ h j~ f ( x) 
h-»o h 


• Cy* ( h ) LftAiC- ft J J2b J 


:<JUI CJ ^/(x) 

.f(x+h) /(*J ^ ' 


f(x + h)-f(x) 
h 



251 




=(2x + h) 


sttttitt ijksJ | 

lim (2* + h) = 2x+0 = 2x 
h-*0 


f'(x)=2x 



JjVl iiLLJI :(4.2) 
f(x)=4x 2 




.(x) <L£iII ^ ^ 



: ^ UI ^ *«^l *S*S-» / <11 all cUl£ ^jl : (4.j 


f(x) = x 2 


jVl SjiaaJl 

f(x) = x 2 
f(x+h)=( x + h) 2 


:<p\$ 2 ijl»J 



253 y^V 252 


J*=l cLil 


— 6Ljl . 


f’(x)= lim 
h-*0 


f(x+h)-f(x) 

h 


f’(x)= lim f< x+h >-f<*> 
h—*0 h 

- lim 4 (*+ h ?-4* 2 
h->0 h 

r [3(x+h) 2 +5]-[3x 2 +5] 
h->0 h 

_ /rn 4(x 2 +2hx+h 2 )-4x 2 
h—>0 h 

[3(x 2 +2hx + h 2 )+5]-[3 x 2 +5] 

= lim - 

h->0 n 

_ ,... T &f+8hx+4h 2 -f/ 


h—*0 h 

^+6hx + 3h 2 +\-A^~\ 

= lim — : 

A-»0 h 

= lim X( 8 x r 4h > 

h->o a 

= lim * <6x ; 3h> 
h-*0 A 

= lim (8x + 4h ) 
h-*0 


= lim (6x + 3h) 8 x + 4(0)=8x 

h ->0 


= 6x+3(0) = 6x f'(x)=8x 

f'(x)=6x 

••yiJJ JjVl «LUI J :(4-3) 


JjVl 


=( 4 - 4 ) JU> 


/r-f;=i-r 2 +j 




f'( x)= lirn 
h-»0 


Jx+li-4x y Jx+h+J*_ 
h yfx+h+J* 


= //m ('Jjt 2 +J/u + A 2 ; 
/» — >0 


= lira 
h—*0 


(/ + h)-/ 
h(J~x + h + Jx ) 


= 3x 2 +3(0)x+(0) 2 

= Jjc 2 




<si n 



= lim ( 2x + h + 3 ) 
h —>0 

= (2x+(0)+3) = 2x+3 

: J 

f'(x)=2x+3 




all 



>L- JlJ e=a 




f'(x)= lim IL x+ h)-f(x) 
h-iO h 


- i im 2y[(x + h)-3 -yf2x-3 
h—>0 h 


< 32 ! j* v 


f’( x)= lim ^ x + h >~ 3 -J 2x -3 fijx + h)-3 + j2x-3 


h-*0 


yj2(x + h)-3+j2x-3 


= //m _Wx + h)-3]-(2x-3) 

h ~>0 h( yl2( X + h)-3 + y]2x-3 ) 


= lim 


^ + 2h-\-X + \ 


h ^>0 h(y]2(x + h)-3 + j2x-3 ) 

2 X 


= /im 


*-»0 /( sl2(x + h)- r 3 + sl2x-3 ) 


= /im 


yj2(x + h)-3+j2x-3 


f’(xi= Um 


J(x + h)+l-Jx+l ^Jix + h)+]+,f^n 


h->0 n 

r/ + A + XM/+X> 

— lltTl * — / " ~ 

A— *0 fl( yj( x + h ) + 1 + \X + 1 ) 

= lim — ; — ^ — - 

h->0 X( yj( X + h)+ 1 + y/x + J ) 


yj( X + h) + l +t{x+7 


= lim 


h ->0 \fx + h + ] +yjx + 1 

, J_ I 

'fx*7d)+I + jx + ] 2yfx + 7 


r(x)=~L= 

2yJX + J 




JjVl «iiJ W :(4.8) J> u 


f(x) = y/2x-3 





■ 
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260 




Jl " J2( x+0 )-3 + yj2x-3 


lim -I _ : 1. 

h^>0hix + h x 


lim l 

x(x + h) 


: lim l 

h^Oh[ x(x + h) 


■ lim —j 

h-*0 X 


-4/ ~ 
x( x + h ) 


= lim 
h ->0 


-4 

x(x + h) 


-4 _ 4 ^ 

x(x + 0) y3 


•u' ^ 


X 


2 

’ 2 j2x-3 
1 

-j2x-3 


fix )=-J= 

y/2x-3 


JjVl iiUUI jjJ :( 4 . 9 ) 


f(x) = ± 
X 


f'(x) = Um Ll x+h )- fix) 



JeJ-jaJ. 




.( f'(x)=nx" 1 ) 


„„.S ■ 

f(x)=4x 5 . f'(x) = 4(x 5 1 )=20x 

xx- ( n) i(f(x) = x n ) &&& M A 
.f/'fx)=-nx- H j 

fix^x- 4 , fix^-Ax- 4 - 1 =-4x' 5 
f(x)=-3x- 2 , { , (x) = -3(-2x~ 2 ~ 1 ) = 6x' 3 

■J* 8(x)j l f(x) iJijlb .5 

•( fg)' = fg'+8f' 

^ x JjVl Ud - J g;'l 

Ujil AM x A-M 5M + 

,»s 
• > 

f( x ) 3x+ 1 )( 2x 2 - 2) 
f'(*)=(3x+l)(4x)+(2x 2 -2)(3) 


"" 

^JjVl AIIulaJI 4UjV X-Iji (4.2) 
(rules for finding first derivative) 

Uj^\ uxhA\ ^ AJIJ] JjV I <51AJI ln>j ^-Vl 

Jtljill (_pu-; «*»■-•' J i£L.Vl (JaJ UiljliJ l>J 

(c) dx*. l ( f(x)=c> J L?' t-cLij ciiK ij] .1 

.(■ f'( x) = 0) j|j 


f( x ) = 14 


f(x) = -5 


f'( x) = 0 


f'(x)=0 


<i> ‘CulSjjL. ( a ) l (f( x ) = ax) ^ '3 -2 


•f /'<■-*;=»> 


/(*.> = 5* 


f(x) = -^ x 


f'(x )=5 


f(x)=-4 



618 




-3x+2 


'■}* g(x)j l f(x) -7 


[f(x)+g(xj\ =f'(x)+g'(x) 


f(x) =8x J 


g(x)=-2x 4 


[f(x)+ g(x] =(8x 3 f+(~2x 4 f 


= 24 x 2 -8x 3 


:iiu\s li) tsi-s yui u ,«i J* 1 


y-f(x) 


dy = f( x)dx 


%-f(x) 

ax 


~]2x 2 +4x+6x 2 -6 


= 18 x 2 +4x-6 


rt v ) /ujlb .6 

71 jr-/^ 


flU |3>. rt \ ij X J rV m d l — ■1 'U .n .J I X 4 a 11 


(jjlllj *, <\k>& (Jtrfil v (JiJalij 


_ ( 3x — l ) 


r v 

ib>- 


(x )(3)-(3x-])(2x) 


.3x 2 -6x 2 +2x 


*(x) Jc ■ 


267 




6Lll 





<*) 


y=(x+i)(x 2 +i) 


dy , 

~-y =(x + ])(2x)+(x 2 +l)(l) 


= 2x 2 +2x + x 2 + 7 


= 3x 2 +2x + ] 


b) 


y = f(x)= 


x 3 -f 6 
x 



x(3x 2 )-(x 3 +6)(1 ) 




: J i/l i ( y) >jJL f^l LiUf . 

]_dx J ' J 


/■f-rw 

dx 


y = f( x) = x -5x+4 


y' = ~ = f'(x) = 4x 3 -5 
dx 






(4.3) 



••SfJWI Jl 11 JjVl ^uJI :(4-lO) 



c) y = f(x) = (x 4 -5X-8) 3 
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vjol— & 0 


^ =15(3 ) 2 -2 = 15x9-2 = 133 

dx 3 


I I A '" 

Jilj l f 5 ‘Yj lA 1 Jwalii 4&iJI ,'U , M 


b) y = f(x)=x+-=x+x ' 


d l = y' = 3(x 4 -5x-8?(4x 3 -5) 
dx 


d -l = y’ = ,-x- 2 =l--L 


:(x = 3) A5c Jl jjU ^jVl AilUl j>jI :(4.11) 


'-(x = 3) Aic 


*L = , !_ =] _l = 8 

(i; 2 9 9 


y=f(x)=(x 2 -if 


— = y=4(x 2 -lf(2x) 


a ) y = f(x) = 5x 3 ~2xi 


b) y = f(x) = x + - 


y=f(x)= (x 2- ] f 
y = f(x) = (x 2-2x + l) 3 


=Sx(x 2 -lf 


:(x = 3) X* 


dx } - s (3)((3)2 -if = 24( 9—1 f 


-24(8? = 12288 


y ~ f(x) = s x 3 - 2x + 8 


5fy , 

dx =y — 15 x 2 — 2 


:(x=3) ** 


270 


. U J ft! I I 


y = yflx =(5x ) 2 


dy , 1 

S a,S 2 (J,j2 f5; 


2 2V5I 





y =- 


(xr+xf 


--(x 2 +xf 4 


dy 

dx 


= y' = -4(x 2 +x)' 


, -4-1 


(2x+l ) 


= -4(x 2 +x)~ 5 (2x + l) 


= -4 


( 2x+l ) 
( x 2 +xf 


■ 

d) y = f(x) = (x 2 -2x+]f 

*l = /=3(x 2 -2x + l) 2 (2x-2) 
dx 

:(x = 3) ^ 

= 3( 9-6 + 1 ) 2 (6-2) 

dx\ 3 

= 192 


Jljji) jjVl a .1 1 :( 4 . 12 ) 


a) y =Js7 
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272 


y=f(u) 

y =f(u) 

1 ^AuijiU ( y ) £ 


u =g(x) 


: a u ‘f / ) ( 3 ^ g( x ) Cu\£j 


■f( 8(x))=(fog )(x) 


dy , ' ll-X 2 -x 2 (l~. x 2 ) 2 
&' y ~ (1-x 2 ) 




\ I 1-x 2 


(1-x 2 ) 


1 UA-Jj if X) JiiUI ilu ( y ) J 

‘■jnz (x) 


(1-x 2 )+x 2 
(1-X 2 ) 


dy _ dy du 
dx du dx 


1 1 -/)+/ 

3 

(1-x 2 ? 


.<L»LJ o-lclL J,u AblsJt j 


U = x 2 +] 


:ca3l £ b] :(4.13) 



7 

3 

(1-x 2 )2 


(chain rule) iULJ) ( 4 * 4 ) 


• « fj. jjjaLlS Jyjlb ( g ) j (f ) 


8-1°- 


J«bl aJ 


J+L-# 3 , 


l 

y=(u + l) 2 


(1+Z 2 ?.-=-( x) 2 
ax 


: J 


= 3(l+z 2 ) 2 (2z).~ 

2 yJX 


dy _ dy du 
dx du dx 


Uz) UP h 


=^(u 3 )±(J+n 

du dx 


*L^3(\Hlxff 

dx 


(Jxj 

('[x) 


= 3u 2 .2x 


= 3( 1 + xj 2 


Uu) Cf. iyjSL 

^- = 3(x 2 + l) 2 .2x = 6x(x 2 + l? 
dx 


:Oil£ l a :(4.15) Jl ■** 



A 

dx 



lil :(4.14) J— 


y=(i+z 2 ) 3 


£ =VJ 


dx 


dy _dy^ du_ dy = dy dz 

te'Tudx dx dz dx 



J«tJ — fjj 


>U^ Ljl , 




sin(-x) = -sinx 
&) cos( -x ) — cos x 
^ tan(-x) = -tanx 

fA\ s * n * 

( 4 ) tan x = 

cosx 





(trigonometric function) ( 4 ' 5 ^ 



UU JM' :(4.16) JL — ^ 


(5) s in 2 x+cos 2 x = l 


a) f(*)= 3sin2x 
C ) f(x)=sin(4x 3 ) 


, b) f(x) = 2cos 3 x 

d) f(x) = 2sinx+cos2x 


( 6 ) S ec 2 x-tan 2 x = l 

(7) sin 2x = 2sinx cos x 

(8) cos 2x = cos 2 x - sin 2 x 


a) y = f(x)=3sin 2 x 

iUEuli yUl £ i'i j 

y =3(2 sin x ) cos x = 6 sin x cos x 

b) y = f(x) = 2cos 3 x 

tiitj yui j^iii p ,v J 
y =2(3 cos 2 x)(-sinx) = -6 cos 2 x sinx 
e) y~ f(x)=sin(4t 3 ) 

<v_>' 

y =cos(4x 3 )( 12 X 2 )=12x 2 cos(4x 3 ) 





jkj AoJyi Jl jail Lib «dU/k 

ui^>*j (jillj 


e- lim(l+-f =2.17828 « 2.72 

n— *o° n 


L-vi Jl joJ) (u) 

(exponential and logarithmic functions) 


» 

-ji ^iiOj 

f(x) = e x 

.Aax jiVil l <iJy\ <llal\j 


nia.OL 

■d^SM JS jk <u-Sfl AM 

^ ttd ^j .('-oo, + ooj AaLiaJI 

'( 0 , + cc) Aaxj*ll AjLiaJl jlac-Vl 


: Su-Vl <11 all < ; .X,l l <11 ail 

( a> oj Cii ^ J f x = a>;CiilSbJ 


a* 


^ ; l^uJ uA^(f lSjmj 

f(x)=y = a x 

■(a*l) (I) ^jLuu v l^jilj i (a>0) <^l m»* JJc fa; 

:<JU1I JljJ ji 


/^>=2- t , f(x)=10 x-l , f (x) =(lf 

°* U WJ yij Js J ( l }j (J0) J (2) jjZ 

.(x)j^Jj^^ 

^ r x ) wj 6 v g oj <f(x)=x 4 > aj)l ^ 

**<">»** Mu MU 0 V Ml ^ (f'xH-’f^ 

* *, A -uJ ^ ^ W ^ 

\*(f(* )s(jX) 


y=/ og 


: cAau jlc. _^lll 


1 . Sog a AB = /og a A+/og a B 

2. I og a ^ = (og a A-t og a B 

D 

3. /og a A n = n/og a A 

4. /og Q a = l 

5. / og a l = 0 

CjUujU.jIII Jlc. (jiki (^al _pj ^ • 

-(e) p*\Jl\ J (70; 


•'A? (/(*)= 2* ; :(4.18) ■** 


it 




f(x)=y = 2 X 

\ * y>0 ^ ( x) fJ J£l (2* >0) 0^ 

J! ( j: ) Ui»c.( y _> o ^iu-ail ^J} Jj.£ ^ ^ 




f x ; jU j> ^us .f ^ ; >iui f <*; (j-L-Vi >> y \J 1J 



:AjJlill aJjUaII 


AjJj I <jc. l^jlc^lll (_niU (a) 


5 7 

* = (4)2 =(4* f =(44f =(2f =32 


v l'iSii i(10} j* j liUujcjl] 

Vts liUl ^ «( ,/ 0 g , ) jl (Sog 10 x) (10)o^ ] !i (*) 

■ (JO)fiJ 

yUJ ' »-* .feJo-L-Vl >! cv U -*-W ^ 

•( 7»jj ujjSij (* ; jaiUJ ^jli jU4 «"* 





J*=d ALU 






X 

y=f(x) 

-2 

0.135 

-1 

0.368 

0 

1 

1 

2.72 

2 

7.3898 


(f(x)=Sog jcJilbB :(4.20)i 


^ , ^uj (y)'^^j'(x) <y* Sjc JM* SJl-sli 

LaS Ljuj ^jV.! ! 



X 

y=fM 

-2 

A 

-1 

‘/> 

0 

l 

2 

4 

3 

8 -) 


<> Jjd Ub i^b J va^ ol4 ^j! 

‘ (/og x) ( x ) Ji te la ll fjiJI (>UJ jLfiiJjj 



X 

y-fM 

0.5 

-0.30 

1.0 

0 

1.5 

0.18 

2.0 

0.30 

2.5 

0.40 

3.0 

0.48 


.ULu r/(jr; = « x ;*MI f-jt :(4.19)Jt ■* 


:J- 


jJI 


/(Xjtzy^e* 



aJUi 


u-Ufl J ^ <*U1 JIUI ,> JlU '* 

u-ibj .(2.72) ‘ fgi ^ 










_ W 


(the tangent equation) 3 j.sU* ( 4.7) 


S^^(x,) cuVSj <&zf(x) uui iij 

14a <iaL j^a ^jaJUll i*.jj Aj\i if ( x ) 

(x„,f(x 0 )) 


lim Ilfo±hhfUol 

h-*0 * 

fii-Jl ivUI jli yij ^ 1;^ ^ ^ u j 

^ l Ll^-^' Oa* jA ii'-ill ij\^j (jjSij 1 Ajaiill «j» Jic SJl-lil LX*. JjSj 

*£# 

m= lim /(XQ + hl-f f*i) _rfvl 
h-*0 h dx\ 

^ I r= r 


^ oJ-l yi„ . ^ loJLl j fm> 

:<x 0 .y,) 

( y-y.)=m(x-x 0 ) 



>U^ 8 


‘ilijlj J&* ( /n 4 ) (jJ iji^a JjVl ^aJl Ja^alij 


/ = 0 +- 


, / 
_y = — 
X 




: aJI jJl J^alis jl .*(4.24) J ■ u 


y = /og( 5* 2 -4xj 


s*J- 




t-' 


(3jf-4x) J 

6x-4 
(3x 2 -4x) 


[6x-4] 
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• ( 2,72) He, jSaiji 

*aM\ J*i\iaj liliij (jiiLoAll JjiA .ixj 


| tbJj^c. ^U-oll uP ‘f -00 ^ J' ( +°°) lj) Ll 

.^iill *c (y)jj ^ ugjijA 


d -t = 10x-4 

dx 


U Xq = 2 )Hc. U.&* 


.4y ! 


m = “T" ~I0(2)-4 = 16 

dx 

*0-2 


I^AaaH 4 ^j\jla J (^1 


y-yo = "*(*- *6) 
y-72 = /6(x-2 ) 
y~12 = 16x-32 
y = 16x-20 


: tj+* o*A- 4*11 jjic. iJ 


y~ yo= — ( x-xq ) 


( m*0 ) * ( 7 jA u-UJI (jJc Jia jjijj 

u -^ m 




f y-yo)= — (x-xq) 

m 


■iic. (juLuJI ^ylc. aJjIjlaj ^LaaII AJjU-« :( 4 . 25 ) Jl 

:ajt $(x=2) 

f( x) = 5x 2 —4x 

^ 


:aJU UiU* t> ■** 


/(•*) = y=5j-4x 
f(2)=y 0 =5(2 2 )—4(2) 


= 20-8 = 12 


6LH 



dy 
m = -i 

dx 




= ^“/; 2 +5 = 3+5 


= 8 


4-hU* OjSij 

> ~ >0 = mf a: - xq j 

> -/ =«(*-/-/); 


> -7 = 8* + <S 






1 2 

y = --—x + — + 12 
16 16 


y - -—x + 12.125 
lo 


** lh^I ^ <bL^ _, ^UJi a>j( :( 4 . 26 ) < 


:*JhII ( X =-l ) <^LJh 


f(x) = x 3 +5x+7 


y = 8x + 9 


ijc. 4J.1U-. tjjSjj 


•i 

t 


y- 


yo- — (x~x 0 ) 

rn 


■•J. 


J 


= y = x* +5x+7 



f(-l)=yo=(-l) 3 + 5(-l)+7 


= — 1—5+7 = 1 

.(-1,1) </> 
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3 9 

y=--x+-+4 

4 4 


y = 



j i " n 

(3,4) ^ ^j! :(4.27) J 1, 


x 2 + y 2 = 25 


: J— — — aJI 


2x + 2y— = 0 
dx 



dy __x_ 
dx y 


JjjjiIaaII JL^ (jl 

dy___3_ 
dx 4 


r^L-J <bU-« 


y-yo = m ( x - x o) 


J^L-oUl, 


= lim 
h-+0 


34-34 

h 


(4) ZU 


= lim - = U m o = o 
h-*0 h h-*0 


lim - ( x + h ) 2 +l fjV/ 
h-+0 h 2(x + h) 2x 


Urn i' 
h—*0 h 


X(x + h? +x-(x 2 + l)(x + h) 
2x( x + h) 


lim - 
h—>0 h 


x(x +2xh + h 2 )+x-( x 3 + x + x 2 h+h) 
2x( x + h) 


UjJ\ isiL J! JI jaII jVl <iiUI : (1J j ^ 


* (Jfcrfil fill 


a) 

fix): 

= 9x-2 

, b) 

N 

* 

II 

c) 

f(x) = 

x 2 + l 

, d) 

i(x)=— 


2x 

x-2 


aj ~ = f'(x)= lim 

“X h—iO h 


lim ~ 
h—*0 h 


X 3 +2x 2 h + xh 2 ) + x-x 3 -x-x 2 h-h) 
2x( x + h) 


l9(x+h)-2]-(9x-2) 

lim 

h->0 h 


Urn l, 
h—*0 h 


x 2 h + xh 2 - 


h) 


2x(x + h) 


■■ lim il±i^ 
A -»0 2x( x+h ) 


.. f 9x+9h -2)-(9x-2 ) 

lim 

h-*0 n 


.. 9x + 9h-2-9x+2 

= lim ■ 

h-*0 h 


= lim 
h—*0 


9h 

h 


= 9 


f' 






= f(x)=5x 3 - 2 
x 

=5x 3 -3x~ 2 


--= y =15x?+6x 3 
dx 


= 15xU^~ 

JT 

y=f(x)=( X 2 -if 
~= y =3(x 2 -lj*(2x) 


=6x(x 2 -l j 2 

y=f(x)=ilzl 

5x+2 

*= y = ( -^J MH4x-5)f3) 

(3x+2? 



d > d L = f'(x)= lim [ 
dx h—*0 h 


= lim — 
h-*0 h 


1 1 

(x+h)-2 x-2 

(x-2)-(x+h-2) 


(x + h-2)(x-2) 
x-2-x-h+2 

h^O h\_ x 2 +xh-4x-2h + 4 } 


= lim 


i 


= lim — 
h->0 h 


-h 


x 2 + xh-4x-2h+4 } 


= lim — 

h->0 x 2 + xh-4x-2h+4 


-/ _ -1 
x 2 -4x+4 (x-2) 2 


:UUI ijVl AiLJJI :(2) J ** 


a) 


f(x) = 5x 3 ~ 


c) 


f(x) = 


4x — 5 
3x + 2 


, b) f(x)=(x 2 -lf 

, d) f(x) = x 2 (3x 4 -7x+2) 




i. 

r 
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ftl-9- 




Jol—fiJ, 


— nL®, 


b) y = 2xcotx+x* tanx 


= 2x( -esc 2 x )+cot 4 2 )+x 2 ( sec 2 x)+tan x( 2x ) 
dx 

= -2x esc 2 x+2 cot x+x 2 sec 2 x+2x tanx 
c ) y = tan 2 3x 

dy . 


dx 


= 2 tan 3 4 sec 3x){3) 


= 6tan3xsec 2 3x 


d) ,-JL 

Jinx 


iL = w£hxcosx _ Sin X - X coax 

dx . 2 

stn x sin 2 X 


JjJIJjSm ju.ua : (7) 


Q > 

c > y=x 2 r 2 * 


b) , L 

y=(l+e 2x )2 

d) y = e -2x fnx 


dy dy du dv 
dx du dv dx 

2 _ 1 
= 3u z .2v.- t 
4X 


= 3(4 + v 2 ) 2 (4y[x)(-j=) 
= 12( 4 + 4v 2 f 


a) y = x 3 sinx 
c) y = tan 2 3x 


:UU!I JjJl : ( 6 ) ^ — 14 


b) y = 2xcol x+jr tanx 


, d) y* 


sinx 


a) 


y = x sin x 


— = j t 3 (cos x )+ sin4 3x ) 
dx 


= x 3 cos x + 3x 2 sin x 
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IjjjjlUll (JiJalj :(8) JIm *1 1 


a) y =/n 2 (x + 3) . b) 


a ) y-/n 2 (x+3) 


j-=2[fn(x+3). — - — ] = 
(x+3) 


2/n( jc + 3 ) 
(x+3) 


b) y = /n — 

(3x-4) 2 


:jas ^ ^ J5 JU^bj 

y ~ *nx 4 -f n (3 x _ 4 j2 

s4 ' r 'x-2<'n(3x-4) 


=4 (-h2\(. 

x ’ 


_1 

3x-4 


)(3) 



X V _ A 


\ 3X2 

a) y-e 

dy= e 3x2 (6x) = 6xe 3x 

dx 

b) y „nA 

dy i 1 - ( J X ( ?)) 

* 2 J(l+e 2x ) 

e 2x 

J(l + e 2x ) 

c ) y = x 2 e~ 2x 

^ = x 2 [e- 2 *(-2)] + e~ 2x (2x) 

dx 

= e~ 2x (-2x 2 +2x) 

d) y = e~ 2x /nx 

*L = e -2* ( L )+ , nx[ e- 2x (-2)J 




y~yo=~— (x-x 0 ) 

m 


jic ^UJI (j-LuJI lh\j^ ; ^9j j| ^ 

iaJIjII r^=2; <UiIl 


y -8 = --( x - 2 ) 


y= 


J 2 
--x+-+ 
3 3 


8 


y = 



iAC. L5 Ac iJ^U-4 j (_>uI*a11 aJjI*-* a> jl :(10) Jt — »<a 

f X 0 = 2 j iiaUl 


f(x)=y=(x-J) 2 


:J ^ 


*** 

f(2) = y 0 =(2-J?=I 

:*SU» J ^ 


/^; =>> = Jj:+2 


:J *J1 




/f2; = y 0 =3(2)+2 = 8 

.(2,8)^^^^^ 
:<JI J1 cUbli a-UJ J- 



=2 


— 3 


i^UJI AhU- uj^ ( 3 ^ 
y-y 0 =m( x-x 0 ) 


y -8 =3(x-2) 


y = 3 x-6 + 8 


y = 3x + 2 


nT H 


(4) JjL «ua 


: jjulljU JjSll yjSfl ^I-iVluiU j| 1 . . , t 


a) /(x)=3*-4 b) f(x)=-L- 

x-2 


•ojjM I aIIAaII :(2) 4jLju» 


«-> f(x)=4 J7 


at x =9 


f(x)=2x 3 +3x 2 -5x+8 at x = 0 


: OiM JjVl iiiUI :(3) UL- 


a) f(x)=~L. 

*+/ > °) f(x)=(3x 2 +4xf 




— = 2(x-l) 


X= *L =2(2-l)=2 

<&x =2 


'^hLaaII 


y-yo = m( x ~ x q) 


y -l = 2(x-2) 


> = 2x-4 + l 


y = 2x-3 




>->0= — 


y-l = -j( X -2) 


y = — x+J+1 
7 2 


y = — —x + 2 
7 2 


— a j 



JjjSI JjS/l i&AJl ivj :( 7 ) 4 jL^ 

a ) ^ X * = T+2 ' ^ f(*)=4x 3 -6x 2 -9x+10 

c) f(x) = -Sx~ J7 -8 , d) f( x) = x 2 +—j 

••Oillil JjVl iSLUl to.j! :(8) ii— 



:u^l^ JjVl AEiJl *. jl :(4) <i— 


a) 


f(x) = 5x(3x + l ? 


at * = / 


3*+7 

b) f (x)= ~^7T 


at j = -/ 


Jjiji y.»Vi i#i~» : ( 5 ) 

/f x; = JC 2 +4 jc , b) f(x)=2x-5x 2 

c) f(x)=8ji , d) f(x)=y 3 ~ 7 


'•<&& sjjVi [jj uji' JjVi 4JsiJ ^ 



>- IpL ^ j| 



^ ^ ^ o-UJi *h\juk A=wJ :( 13 J 

(* = 0J 


<iaL\\ ^jc. o-U*ll Jc. UiU*j o-iL-JI *LU* aaj :(14 ) ajLm 

:<ll^ll (x = 2) 


y = 3x 2 -2x 



: ymil Jjj cUlij *(ll) 

f(x) = sin(x 2 + 2) 

b) f( x ) = cos 5 ( 3x ) 

c ) f( x) = sec(2x+J j 2 

d) f(x) = cos(3x 2 )+cos 2 (3x) 


JJjjJl cUUi :(12) 



7 


8 -a) 3 x 2 +— L-j 

x 2 x 4 


b ) 


(5-3; O 2 


9 ) 


X 



10) 6xsec 2 ( 3 x 2 ) 


ll-a) 2xcos( x 2 + 2 ) b) -15 cos 4 ( 3x)sin(3x) 

c) 4(2x + l )sec( 2x + 1 j 2 tan(2x+l ) 2 

d) -6x sin( 3x 2 )-6cos ( 3x)sin(3x) 


12-a) - 

X 

c) e x (x 2 +2x) 

13 ) 

14 ) y — 10x—12 


b) l + /n(3x) 
l 

d)- 4 *" 


y = -2x + l 



( 3 ) 




1-fl) 3 

b) — 77 

(x-2/ 

2 -a) 18 

b)-5 

3 -a) 1 

(x-2) 2 

b) (24x+16)( 3x 2 +4 xf 

4-a) 190 

< 

5 ~a) 2 x + 4 

b) 2-10x 

c) -L 

VJ 

d) 2x 2 

6 -a) __ 1 

(x-2? 

b) 

7-a) J 

(x 2 + 2 j* 

b) I2x 2 -nx~9 

c ) 85 x' 18 

d)2x ~7 


